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PREFACE. 



The following Lectures contain an easy exposition 
of the chief topics of Logical Doctrine. Although 
primarily designed for the use of students preparing 
for University Examinations, yet it is hoped they 
may prove not uninteresting to the general reader. 
In the first part of the work there are explanations 
of notions and terms which were once specialized 
technicalities of logical science, but which are now 
so interwoven with current modes of thought a^d 
expression that a familiarity with their meaning is 
an indispensable part of all literary training. 

Lectures 7 and 8 will afford the enquirer sufficient 
insight into the Syllogistic process to enable him 
after a little practice to sift and test the assumptions, 
assertions, and arguments of reasoned discourse : a 
very valuable accomplishment in this age of easy 
credulity and easy incredulity. 
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IV 



PREFACE. 



Part II. is devoted to the examination of the 
principles upon which are based the Experimental 
Methods of Induction. These Methods are wprthy of 
careful study since they constitute the rational pro- 
cedure of all Experience, and the Logic of Facts. Al- 
though Mr Mill's treatment of this subject is profound 
and exhaustive, it is not free from certain ambiguities 
and inconsistencies apt to embarrass the beginner. 
These it has been the endeavour of the author to 
remove, chiefly by a more accurate definition of the 
sphere of Causal Induction. The subject of Quan- 
titative Induction or Theory of Probability is not 
touched upon, as it has been so recently and ably 
handled by other writers. The limits of the present 
volume have also precluded much notice of the Com- 
parative Method of research, so largely employed 
in many branches of Modern Science. The scope 
of this work will be completed in a subsequent 
publication, dealing with the causes and remedies 
of Intellectual Error: an expansion of the topic 
usually discussed in Logical works under the de- 
signation of Fallacies. 

Cambridge, 

December ^ 1884. 
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NOTES ON INDUCTIVE LOGIC. 



HISTORICAL RETROSPECT. 



The systematic treatment of Logic as a branch of 
Philosophy seems to have been undertaken by the 
Greeks, partly for the purpose of discovering a Criterion 
of Truth, and partly with a view of formulating the 
principles upon' which depends the Art of Rhetoric or 
Persuasion. Both these aims are discernible in every 
subsequent development of logical doctrine, and the 
influence of each is even now apparent in the divergent 
opinions held by modern writers on the scope and 
sphere of Logical enquiry. The search after the Cri- 
terion of Truth was a direct result of the sceptical crisis 
which marked the commencement of the middle or 
Socratic Era of Greek Philosophy — towards the close 
of the fifth century B.C. Men awoke to a new life of 
intellectual consciousness when they first became aware 
of the inevitable and impassable gulf which was fixed 
between the Subjective and Objective — when Democritus 
averred that colour, odour, flavour were only states of the 
percipient mind, — and when Protagoras declared that 

L. I 
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man was a factor of all his knowledge*. The earlier 
philosophers had looked forth on the panorama of nature 
without suspecting that the view was intercepted by 
their own shadow. Nature was to them a reality, not 
a picture, still less a mirror. We know not how the 
consciousness arose of a conflict between the deliverances 
of the senses, and the verdict of reason, — that things 
were not what they seemed. It is probable, however, 
that the advance made in the Science of Mathematics 
under Pythagoras and his followers was mainly instru- 
mental in emphasizing the discrepancy between the 
objects of thought and the impressions of sense. The 
definitions and data of Geometry, the point, the line, 
the circle, could only be contemplated in their rigid 
precision and absolute generality as intellectual entities, 
of which the diagrams appealing to the senses were but 
imperfect imitations. Which then was to be considered 
the type of the real, the true? The imperfect triangle 
presented to the eye of sense, or the perfect triangle 
apprehensible only through a definition expressed in 
language? We find this opposition between the ideal 
and the actual, — between the abstract and the concrete, 
— between the one and the many, soon dividing Greek 
thinkers into two great camps, those who upheld the 
paramount authority of reason as the criterion of truth 
against the speciousness of the fleeting impressions of 
sense, — and those who maintained that the senses were 

* The idea of the Subjectivity or the Relativity of knowledge 
seems to have been present to the primitive Aryan Consciousness, 
for we find it expressed in the quaint Sanscrit proverb : "Is not the 
whole world covered with leather to him whose foot is covered with 
a shoe?" 
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the only vehicles of trustworthy knowledge and that 
reason was but the interpreter of sensuous experience. 

In this controversy both sides appear to have ap- 
preciated the use of logical artifices as weapons of attack 
and defence, and the effect of such polemics must un- 
doubtedly have been to direct attention to the nature 
of evidence and proof: — to encourage the habit of 
analyzing the operations of the understanding in the 
pursuit of truth, and above all to show the necessity 
of conducting speculative enquiry according to some 
established rules of rational procedure. We see the 
evolution of this logical consciousness in the teaching 
of Socrates and the writings of Plato. The object of 
the Socratic or maieutic method of teaching was to elicit 
by the processes of definition and induction the truth 
which was supposed to be latent in the minds of the 
hearers. The dialectic of Plato was intended to discover 
the archetypal ideas embodied in things. Both maieutic 
and dialectic are examples of attempts to prosecute 
philosophical enquiry in an orderly and systematic manner. 

We can understand, then, how an examination of the 
processes of Ratiocination would recommend itself to 
the Greek mind as an aid in Physical and Metaphysical 
research ; but we also find the enquiry into the principles 
of inference and demonstration emerging as a science of 
Rhetoric or Persuasion. Many of the states of Greece 
enjoyed a popular form of government under which the 
will of the people could be freely expressed in represen- 
tative assemblies. At such conclaves the ablest debater 
would soon come to be regarded as the ablest statesman, 
and would obtain the greatest amount of power and 
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reputation in the community. Hence the art of oratory 
was considered an indispensable requisite in the training 
of any citizen ambitious of rising to eminence in the 
State. Again, the ancient Greek was incorrigibly litigious 
and the law-courts oflfered abundant opportunities for the 
exercise of the rhetorical art, so that some of the greatest 
orators of Greece manifested their power in forensic 
pleading. In each of these species of oratory, and in the 
latter especially, the design of the speaker was not so 
much to expose the truth as to produce an immediate 
feeling of conviction in the minds of his audience, what- 
ever might be the real claims to belief or acceptance of 
the matter he was advocating. Hence the business of 
the Sophist or professional teacher of Rhetoric consisted 
largely in rendering his pupil expert in the arts of chi- 
cane, the coining of ambiguous phrases, the colouring of 
statements, and the shuffling of premisses. Plato we 
know dreaded the power by which the worse cause was 
made to appear the better. Although we do not find in 
his writings any express analysis of the principles upon 
which this power depended, yet from the frequent allusions 
to, and contrast of the schdn and the sein in every art, it 
seems pretty evident that he perceived the whole secret 
of sophistical argumentation to consist in the substitution 
of the Form for the Reality of Proof, It therefore be- 
came an object of paramount importance for those who 
would guard themselves against the arts of specious 
eloquence, which threatened to be equally disastrous to 
political as well as to personal morality, to study well 
the mode in which the logical faculty is exercised, and its 
operations expressed in language. The analysis of the 
reasoning process in its relation to verbal signs was the 
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task which Aristotle, the disciple of Plato, undertook with 
so much success that he is universally credited with the 
honour of having been the first to unfold the laws and 
rules of logical science. There seems no doubt, indeed, 
that the doctrine of the Syllogism as the ultimate form of 
the reasoning process, with its governing principle of the 
dictum de omni et nullo^^ was originally enunciated by 
Aristotle^ and this is generally recognized as the charac- 
terizing feature of the Aristotelian or scholastic Logic. 
The theory of rational expression was unfolded by Aris- 
totle in six separate works, i. De Interpretatione, which 
treats of language as the exponent or interpretation of 
thought. 2. The Categories, which deals with the classi- 
fication of names or marks. 3 and 4. The Prior and 
Posterior Analytics, elaborate discussions of the Syllo- 
gistic process. 5. The Topics, being an examination of 
Proof short of demonstration. 6. The Sophistical Refu- 
tations, a discourse on Fallacies. These six Treatises 
were comprised in a single work by one of Aristotle's 
successors, and entitled the " Organon," but Aristotle 
himself seems neither to have accepted the term Logic 
as the distinguishing appellation of the science of ratioci- 
nation, nor to have sanctioned the application of the 
designation Organon to his writings on the subject. 
Many commentators have thought that the treatises of 
the Organon are not coherent, and that they contain 
much matter irrelevant to the subject of Logic as now 
understood. Writers of the Mansel and Hamilton school, 
especially, consider that the grammatical and metaphy- 
sical matters discussed are entirely alien to the province 
of logical enquiry. It must be remembered, however, 
that to the then level of Greek consciousness the thought^ 
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the word, and thethingy were but imperfectly differentiated. 
This is sufficiently indicated by the ambiguity in mean- 
ing of the term " Logos," which may equally signify the 
word, the thought, and the cause or reason. And it 
was natural that Aristotle, who only represented the phi- 
losophical opinions of the age in which he lived, should 
be unable to separate Logic from Grammar and Meta- 
physic. Again Reasoning may be regarded as the percep- 
tion of the implication of statements, which is the view 
adopted by the modern school of Formal Logicians — or 
Reasoning may be regarded as the perception of the impli- 
cation of matters of fact — which is the standpoint of Mill 
and the so-called Material Logicians. But to the an- 
cients of the Platonic mould of thought, of whom Aris- 
totle was assuredly one, the reason or bond of argument 
was inextricably blended or identified with the cause or 
bond of nature. Hence it .would have been impossible 
for Aristotle to expound the theory of Syllogisms without 
continual reference to metaphysical assumptions. This 
will be abundantly manifest from the following extracts 
translated and cited by Mr Wallace*, from the " Orga- 
non," which, however, will be scarcely intelligible to any 
but Hegelians. " Syllogism and Induction correspond to 
the two great aspects of existence or ways in which 
things are known. Things may be looked at either in 
themselves — as they present themselves, so to speak, tp 
the creative mind — or as they present themselves to us ; 
thus in Mathematics it is the point which stands abso- 
lutely first, the superficies or solid figure which is first 
relatively to us. Syllogism corresponds with the first of 
these aspects of the object of knowledge — it starts with 

* Outlines of the Philosophy of Aristotle, p. 46. 



Digitized by 



HISTORICAL RETROSPECT. 



7 



law or cause, and reasons forward to the application or 
effect : Induction begins with facts of personal experience 
and reasons backward to the cause or principle. But 
knowledge, properly so called, lies in explaining things by 
reference to what is absolutely prior, and in seeing that 
their causes lead necessarily to particular effects.* * * The 
universal, however, is not merely what is common or 
generally applicable ; it is also the essential attribute 
which holds good of the most rudimentary form in which 
the generic conception shows itself. So conceived the 
universal is equivalent to the cause, and this in turn be- 
comes the middle term of a Syllogism. Genuine logical 
proof then lies in tracing out by syllogistic reasoning the 
essential attributes attaching to some thing or motion. 
* * * So far, then, as the cause is represented by the 
universalizing middle term, the questions of science re- 
solve themselves into a search for middle terms. * * * 
The question, What is the reason of the fact ? and the 
question. What is its essential nature ? constitute a search 
after the middle term." We see from these extracts 
. how thoroughly the mind of Aristotle was governed by 
the notion that the Syllogism of discourse was commen- 
surate with, and representative of, a corresponding Syl- 
logism in nature. We may observe also from these and 
other passages of Aristotle's logical treatises, a show of 
Scientific Method which probably procured for the com- 
pilation the title of " Organon.'* 

The converse processes of Deduction and Induction 
are apparently recognized as well-defined modes of 
rational procedure. But it is easy to detect wherein the 
radical defect lay of Aristotle's conception of a fruit- 
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bearing mode of investigating the nature of things. A 
defect which may well have obscured the real paths to 
knowledge in succeeding ages, till Bacon arose and 
"scattered the rear of darkness thin." It was not that the 
Ancients were ignorant of Deduction and Induction, of 
Synthesis and Analysis, as processes of discovery and 
verification. What rendered their methods so utterly 
barren of results was the nature of the material on which 
they were employed, and the mistaken aims towards 
which they were directed. What could have been the 
product of the soundest methods when they were em- 
ployed in attempting to discover or analyze the ideas in 
a creative mind, or their universal forms in created 
objects? The human consciousness was still in the meta- 
physical stage which Comte declares to be the second 
great epoch or era in the development of the human 
intellect. Elsewhere we find Aristotle with sufficient 
precision and clearness setting forth the manner of 
research most suitable for the only two non-metaphysical 
sciences which the Greeks seem to have thought worthy 
of methodical treatment, viz. Medicine and Morals. In 
the opening chapter of the Metaphysics Aristotle describes 
the process of connecting a disease with its remedy by 
simple experiments in a manner very much like Mill's 
account of the Method of Agreement, although, curiously 
enough, the healing art is considered by Mill the very 
worst field for employment of the Inductive methods of 
research. 



In the latter three centuries of Greek Philosophy 
before the commencement of the Christian Era, the 
Stoics and Epicureans continued the cultivation of Logical 
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doctrine on the lines laid down by Aristotle and taught 
by the Peripatetics** The Epicureans gave the name of 
Canonic to the Science, their mode of treatment of which 
seems to have been not unlike the material Logic of our 
day — the aim with them being as the name implies the 
establishment of rules for methodical research. The 
Stoics are said to have been the first to confer the dis- 
tinctive title of Logic on the study of the theory of 
reasoning. Logic they held to be the third part of 
Philosophy, of which Physic and Ethic were the other 
two. They illustrated the Architectonic or comprehen- 
sive character of logical teaching by the quaint com- 
parison of the whole of Philosophy to an egg, of which 
Physic was the yolk, Ethic the white, and Logic the shell. 
With the Stoics indeed Logic was supposed to unfold 
the principles or framework upon which every kind of 
theoretical knowledge depended for evidence and de- 
monstration. And in every province of enquiry they 
took up such an arrogant and dogmatic position that they 
challenged the attacks of the sceptical sects by whom 
they were surrounded. Like Locke in modern times, 
the Stoics allowed no other origin for human knowledge 
than the impressions of the senses, — and like Locke they 
were driven into an inevitable cul de sac, when they 
attempted to build any kind of objective or universal 
truth upon such pure empirical data. The Sceptics 
had no difficulty in showing that veritable experience 
was unattainable and therefore could never be accepted 
as a valid basis for absolute truth. Between Subject and 

* Some historians suppose that the actual writings of Aristotle 
were not made public until three centuries after the death of their 
author. 
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Object there yawned that chasm which the Stoics used 
all their Logic as a bridge to span, and the Sceptics as a 
wedge to widen. Round and round a vicious circle, the 
Sceptics pursued their adversaries, defying them to find a 
criterion of truth or evidence in the realm of pheno- 
mena. 

Cameades of the later Academy was the most pro- 
riiinent leader in these attacks on the empirical dogmatism 
of the Stoics. This philosopher, besides being an in- 
vincible disputant, was a very acute thinker. He was the 
author of the Sorites*, a logical puzzle, deserving more 
consideration than it has generally obtained. In this 
toy is embodied the germ of the idea of increase by 
insensible gradations, an idea which in modern thought 
has played such an important part in mathematical 
science, as the principle of finite differences; — and in 
physical speculations, as the doctrine of development by 
evolution. Carneades also seems to have been the first 
to formulate a theory of probability as a valid basis of 
proof, in lieu of demonstration which he saw was im- 
possible from empirical data; he also seems to have 
handled the conception of causation apart from meta- 
physical implications, a considerable advance on the 
Formal and Final Causes of Aristotle. But the name of 
Carneades bears an evil reputation from the unscrupulous 
cynicism with which he employed the resources of 
Logic in the service of a meretricious Rhetoric. Give 
me the conclusion, he used to say, and I will find the 

• The idea of the Sorites, however, seems not to have been 
original to Carneades, as the same principle is found in the Calvus 
and even in the Tortoise. 
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premisses; and we know how once on an embassy to 
Italy he shocked the susceptibilities of the unsophis- 
ticated citizens of Rome, by delivering an eloquent oration 
on the beauty of Justice one day and declaiming with 
equal plausibility against it the next. The era of Greek 
philosophy closed amidst these endless logomachies about 
the Criterion of Truth, which we are told divided men 
into three parties, one which declared that truth was un- 
attainable, another which said it had been attained, and a 
third which admitted it perhaps might be, but had not yet 
been grasped*. 

There was a temporary revival of Greek speculative 
activity in Alexandria during the early centuries of Chris- 
tianity. We find Logic cultivated in its purely formal 
character by Porphyry and the Neoplatonists. The 
principle of Dichotomy in formal logical division was 
enunciated by Porphyry, the chief interest attaching to 
which arises from the employment of this principle by 
Boole and Jevons, in our own day, as a law of the reason- 
ing process. A similar theory, however, seems to have 
been enunciated by Plato, and criticized and rejected by 
Aristotle {Pri, Anal, i. 31). Some of the writings of this 
period which have come down to 'us, are highly valuable 
to the student of the history of Method, on account of 
the glimpse they afford of the tone and character of the 
learned world then concentrated in Alexandria. We 
find six accredited sciences included under the title of 
Mathematic, viz. Grammar, Rhetoric, Geometry, Arith- 
metic, Astrology and Music This list with the addition 



* Sextus Empiricus, Hyp. i. i. 
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of Dialectic is evidently the same as the Encyclopaedia 
of Knowledge or Seven Liberal Arts which formed sub- 
sequently the staple of education in the Universities of 
Western Europe, and which as the Trivium and Quod- 
drivium constituted the seven years' course of study re- 
quired for a B.A. or M.A. degree. All these sciences 
were deductive in method, starting from an array of defi- 
nitions, axioms and postulates after the manner of Geo- 
metry. Sextus Empiricus, a physician, contemporary with 
Galen about the beginning of the third century a.d., 
published a treatise containing a sweeping attack on the 
procedure of each of these sciences; the burden of his 
charges is the incompetence of the Syllogistic Deduction 
to establish valid proof. The arguments he employs are 
much the same as we are familiar with in the writings of 
Locke and Mill. All purely deductive reasoning can be 
easily reduced to either a regression to infinity, a petitio 
principiiy or a set of unproved assumptions. The in- 
herent weakness of the doctrine of syllogism then taught 
exposed all systems relying on the deductive method to 
this kind of onslaught. The syllogism was considered by 
all good Aristotelians not only as the form but the instru- 
ment or organon of proof. No one now-a-days retains 
this opinion explicitly, and if the works of Sextus Empi- 
ricus had not been so long in making their way to 
western intelligence, it is probable that the labours of 
Bacon and Locke would have been long anticipated. 
The Inductive process of reaching first principles is 
noticed by Sextus, and seems to have been recognized in 
his time as the method of the empirical school of philo- 
sophers. As attacked by him, however, this method 
appears only to have been that crude and elementary 
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kind of induction based on a bare examination of a num- 
ber of instances without sifting or verification by experi- 
ment. Of course there was no difficulty in showing the 
inadequacy of such a procedure to yield any valid evi- 
dence for the establishment of general laws. You must 
either, says the critic, generalize from a limited or unli- 
mited number of instances, — if the number be limited the 
generalization is unwarranted, if the number be unlimited 
it is impossible to examine all the instances. It seems 
certain, therefore, that the conception of Induction through 
experiment was not a distinct element of scientific method 
at the time of the Alexandrian schools. This fact is im- 
portant in estimating the real claim of Bacon to the 
character of a reformer of scientific method. 

With the closing of the academies in Greece by Jus- 
tinian, and the founding of the cathedral schools by 
Charlemagne, the intellectual activity of Western Europe 
entered on a new phase. The influence of the Church 
moulded the whole system of the education of the learned 
from this time to the Reformation or Renaissance. 
Henceforth it required no inductive process or intuition 
to discover first principles for demonstration. These 
were supplied by authority, and hence the only business 
of Logic was to perfect the syllogistic process of reason- 
ing from admitted premisses. Much of the ancient logi- 
cal doctrine, however, had to be recast, as the language 
in which it had been first promulgated was not cultivated 
by the" mediaeval learned. And the real drift of passages 
from the writings of Aristotle, filtered sometimes through 
Arabic and Hebrew into Scholastic Latin, furnished end- 
less themes of controversy for the good fathers of the 
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monasteries and universities of the eleventh and twelfth 
centuries. , 

The question of Universals as they were termed, or 
of the real significance of general names was the link by 
which the continuity of ancient and modem thought was 
maintained. We are told that an ambiguous expression 
in Porphyry's introduction to Aristotle's Organon . occa- 
sioned the revival of the controversy towards the end of 
the eleventh century by a monk named Roscelin. The 
import of a general name contains a concrete and an 
abstract element. It is concrete inasmuch as the name 
is applied to each of a number of individuals,- and it is 
.abstract so far as it expresses a group of resembling attri- 
butes. Now the semi-developed intelHgence is ever prone 
to hypostasise abstractions. The Greeks had uncon- 
sciously confounded phenomenal uniformity with nonmenal 
reality^ and supposed the abstract element in common names 
to stand for some external reality. The Platonists conceived 
this reality as the archetypal idea in a creative mind, — the 
Aristotelians as the common or general essence in classes 
and species. This was the famous doctrine of Realism 
against which the Conceptualists and Nominalists revolted. 
The Conceptualists affirmed that the generality in a common 
name only represented a general idea in the mind of the 
speaker, while the Nominalists declared that it simply 
expressed a perception of resemblance between the mem- 
bers of a group of similar objects. This conflict marks 
the percussion of the obsolescent metaphysic of the 
East on the nascent Positivism of the West. The 
ancient Realism or Idealism seemed to have a temporary 
revival, but the future philosophical consciousness of 
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Europe was destined to be shaped and coloured to an 
ever-increasing extent by the influence of Nominalism. 
However this question belongs rather to the history of 
Philosophy than of Logic. The golden age of Logic is 
generally associated with the era of the schoolmen, but it 
is rather for the practice than the theory of Logic that 
the scholastic period is famous. With the exception of a 
few technical expressions and puerile mnemonic lines, 
little was added to the doctrine either of Form or Method. 
The authority of Aristotle was paramount during this 
time, and the philosopher wQuld indeed have been bold 
who should have dared to tamper in the slightest degree 
with the opinions of the Stagirite on any point of logical 
doctrine. But it is remarkable that when the sway of 
Aristotle was all potent over the intellect of Western 
Europe, his most ardent disciples had no direct access to 
the writings of their great master, and that as the study 
of Greek became introduced into the Universities the 
authority of the Stagirite began to decline. During the 
Middle Ages the entire course of intellectual training 
pursued at the great seats of learning had been in En- 
gland and on the Continent moulded by the influence 
of Aristotle. But from the period of the Renaissance the 
credit of the ancient method continued to wane until 
Bacon had only to bid Aristotle, as Diogenes had once 
requested his great pupil Alexander, to desist from inter- 
cepting the light 

With the name of Bacon we enter upon the region of 
modern thought, of which he had a Pisgah view, and 
which the influence of his genius still irradiates. Bacon's 
reputation indeed has floated down to us on a flood-tide 
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of material progress, and his fame has risen with the 
stream that bears it. Comparatively few know or care 
much about Bacon's contributions' to the improvement of 
Scientific Method, but all can appreciate his vindication 
of the dignity of Utility in the noble utterance, '*The 
end of learning is the glory of God and the relief of 
man's estate." The ancient Philosophers had despised 
the cultivation of those practical Arts upon which so 
much of the well-being of humanity depends. Absorbed 
in fruitless efforts to explore the sterile realms of abstrac- 
tion, they left to unlearned artizans the task of invention 
and discovery in the appliances of daily life. Bacon 
brought Philosophy from the academy into the laboratory 
and workshop, — divorced Science from Metaphysic and 
wedded her to practical Art. Professor Fowler asserts 
that Bacon was as much the creator of Inductive logic 
as Aristotle was of Deductive, and he thinks that the 
method of Induction by elimination as distinguished 
from Induction by simple enumeration, is the special 
discovery of Bacon. Mr Mill indeed has found much to 
modify in the Baconian employment of Induction, and the 
Socratic Induction was a method of elimination ; still it 
is no doubt true that to Bacon must be ascribed the 
merit of first distinctly recognizing the rules and prin- 
ciples which constitute an art of discovery in physical 
phenomena. The established syllogistic method of De- 
duction was quite adequate to the requirements of ancient 
research, where the premisses were assumed and the 
conclusion unverifiable. But Syllogism could never in- 
terpret the ideas of nature, although it might express 
the thoughts of men. Bacon said that the business of 
science was to enquire into the forms of simple natures. 
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By simple natures he appears to have meant those ele- 
mentary agencies which when combined constitute the 
properties of objects, as the letters of the alphabet make 
up the varieties of words. There is some doubt attach- 
ing to the meaning of the word Form as employed by 
Bacon*. Professor Fowler, however, seems to show con- 
clusively, that all the different uses of it found in Bacon's 
' writings may be reduced to two, viz.: — essence, or law.. 
In many cases indeed the two significations coalesce, as 
when Bacon proves that the form of Heat is Motion, it is 
scarcely distinguishable whether he intends to imply that 
the cause of heat is motion, or that heat and motion 
are identical, — two modes of looking at the same phe- 
nomenon. Bacon's machinery for collating Inductive 
evidence is analogous in its form, although totally op- 
posed in its application to the methods analyzed by 
Mr Mill. But Bacon like many a precursor of thought, 
has taught more by suggestion than actual performance. 
His ambiguous application of the term Form indeed 
points to the suspicion that he was not altogether free 
from the spell of that ancient metaphysic which he so 
despised. Bacon's endeavour to formulate a science of' 
Method does not seem to have been imitated by the 
age immediately succeeding him. But many notable 
examples of new applications of Method mark the course 
of the 17 th century. That by Descartes, in his conception 
of expressing geometrical relations by algebraical sym- 
bols, — by Spinoza, who attempted to demonstrate the 
principles of Ethics like truths of Geometry, and above 
all by Newton, who depicted the laws of natural phe- 
nomena through geometrical curves. But the logical 
L. 2 
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character of these experiments in Method has not been 
hitherto examined. 

Formal Logic was popularized by the Port Royalists 
towards the end of the 17th century, but purely on the 
lines of Aristotle. The 3rd and 4th books of Locke's 
great Essay on the Human Understanding are logical in 
their matter; the 3rd book is a diatribe against the still 
lingering doctrine of "real essences'' as the basis of 
"class notions." He appears finally to have laid these 
spectres of ancient ways of thought, and if his work had 
only contained three books instead of four, the value of 
Locke's services to philosophy would have been less 
questionable than it is. In the fourth book he attacks 
the entire deductive method of reasoning by definitions, 
axioms and syllogism — but his contention aims at 
proving too much. Not only is syllogism an illusory 
mode of rational procedure, but it is not even the correct 
verbal exponent of the reasoning process. In en- 
deavouring to impugn the syllogism as a valid mode 
of rational expression, of course Locke cuts away the 
branch on which he rests. Syllogism is not the natural 
form of ordinary discourse or debate, but it is the form 
to which every argument may be reduced, and by 
accordance with the rules of syllogism, the consistency 
or conclusiveness of every argument must be ultimately 
tested. There is no doubt that Locke's authority has 
mainly tended to throw discredit on the study of Logic 
during the last century and a half. If formal Logic is an 
inadequate analysis of an instinctive process, of course its 
cultivation is not even valuable as a mental gymnastic. 
But Locke completely failed to show this. The real 
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core of the question respecting the value of Logic as a 
means of mental training is that discussed by Dr Whewell 
and Sir William Hamilton a generation or two ago. Is 
the development of the logical faculty secured best by stre- 
nuous use, or, by accurate analysis ? Dr Whewell main- 
tained the former view, and considered that Mathematics 
afforded sufficient exercise for the rational faculty, while 
Sir William Hamilton insisted that the ability to analyze 
a mental operation must facilitate the process. The 
point remains still undecided, but there are not wanting 
signs of an awakening interest in logical science. Some 
recent text-books have reached nine or ten editions. 
The logical analysis of sentences has become an adjunct 
to the teaching of English Grammar in all Middle Class 
schools. From the analysis of sentences it is but a step 
to the analysis of arguments, which we may therefore 
hope ere long to find generally taught in schools and 
Universities. 

The student is referred for an exhaustive history of 
Logic to the work of Professor Prantl. 
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PART I. 



LECTURE I. 



INTRODUCTION AND DEFINITION. 



I. Logic is an eminently practical study, for its 
object is to facilitate the acquisition of an Art supremely 
useful to its possessor, viz. the Art of Judging soundly 
and Reasoning correctly, A man's success in life depends 
upon his ability to form a just estimate of Evidence diXid. to 
conduct rightly the process termed drawing an Inference. 

Every moment of conscious existence presents oppor- 
tunities of performing these operations : or rather every 
moment of conscious existence necessitates their perform- 
ance. We take the experience of the past as evidence from 
which to infer respecting the present and the future. We 
take the fcicts of the present and infer historically about the 
past and prophetically about the future. In small matters 
and in great, all our conduct is moulded by Evidence and 
Inference, He who can adequately appreciate the signi- 
ficance of Evidence is called wise; and he who obstinately 
misjudges in spite of every indication is called foolish. 
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The prerogative of a conscious being to expect, anticipate, 
or forestall the order of nature, is necessarily dependent 
upon the stability of that order. Objects do not exist 
sporadically, but are found in groups or classes, and 
events occur in rhythmic series. Hence, our perceptions 
or experiences of phenomena are not broken or fragmen- 
tary, but, one thing is always a mark^ sign, or token of 
another. When we perceive one quality of an object, it 
is often sufficient to convince us of the co-existence or 
presence of the otiiers, so that we are not under the 
necessity of actually experiencing the whole. A child 
having once ascertained that a white powdery substance 
is connected with an agreeable sweet taste, is under the 
impression that the next white powdery substance pre- 
sented to it will have the same property. A dog exhibits 
by a movement of retreat his appreciation of the signi- 
ficance of the uplifted stick. These are Instinctive In- 
ferences seeming to spring Out of habit or association, and 
the investigation of their nature and conditions belongs 
to Psychology. 

2. The subject of which Logic treats is Rational 
Inference^ or the process of arriving at conclusions 
on the warrant of given Premisses, These Premisses 
register and embody the knowledge gained by the obser- 
vation of facts by ourselves or others, and are so related 
that the acceptance of them necessitates the 'acceptance 
of the conclusion. The perception of this necesiuty is the 
office of the Faculty of Reason in all intelligent bSfcgs, so 
that to see the reason of a conclusion is to see its impli- 
cation in the premisses upon which it is grounded. All 
the facts of experience are known by intelligent beings in 
the form of a proposition, statement or judgment. Objects 
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and events are the staple of human knowledge ; and the 
constitution of objects and the order of events are the 
goal of human research. But objects and events before 
they can become materials for the exercise of the Reason- 
ing Faculty must be translated into acts of mind named 
judgments, which may be expressed in words as state- 
ments or propositions. Every addition to our stock of 
knowledge comes in the form of a judgment. " This 
flower is fragrant," "This fruit is luscious." Such is the 
mode in which the mind that knows, reflects the qualities 
of the object known, separating in thought what is com- 
bined in fact, to recombine, as we shall subsequently see, 
into the general notion of the object. 

3. We have said that the evidence embodied in the 
premisses on which we ground a rational inference, must 
be matters of fact observed either by ourselves, or by 
others. This latter kind of evidence we call Testimony, 
upon the validity of which the soundness of the majority 
of our conclusions depends. The more educated a man 
is, the more his mind must be stored with the experience 
of others in a greater proportion than with his own. 
Thus it comes that precision of statement is of such para- 
mount importance in the employment of the reasoning 
faculty. For, not only must the testimony of others be 
communicated by means of statements, but, we may con- - 
sider every act of thought to be a statement made to our- 
selves. Hence, precision of thought and precision of 
statement should fit like tree and bark, body and 
garment. 

Words are the signs of thoughts as thoughts are the 
signs of facts. Thought is really the apprehension by 
ourselves of our own mental processes. Words transfer 
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this apprehension to others. Language is thus the 
vehicle of thought. This intimate relation between 
thought and language is signified by the word Logic. 
The Greek word \oyos means both thought and word, 
and it has been a much disputed point whether thoughts 
or words are the legitimate matter of logical enquiry. 
This question is historically interesting, but, like many 
of its kind, practically unimportant, for it would be abso- 
lutely impossible to consider language and thought as 
separable factors in the reasoning process. 

4. To avoid ambiguity however, as to the view we 
intend to adopt of the scope and limits of logical science 
we should define Logic to be that department of human 
learning which investigates^ discusses, and analyses the 
nature and mutual relations of Statement, Evidence and 
Rational Inference, 

5. The following have also been enunciated as more 
or less comprehensive definitions of the province and 
function of Logic : 

(1) "Logic," says Mr Mill, "is the science of 
those operations of the understanding which are subser- 
vient to the estimation of evidence*." 

(2) " Logic,'* according to Sir William Hamilton, 
who follows Kant, " is the Science of the Laws of Thought 
as Thought f." Kant's words are "Eine Wissenschaft 
von der blossen Form des Denkens iiberhauptj.'* 

* System of Logic. Vol. i, Int. § 7. 
+ Lectures on Logic. Lect. i, p. 4. 

J ** Logic is the study of tl\ought pure and simple, or the imma- 
terial types of thought." (Wallace's Hegel, p. 41.) 

** The study of truth, or, as it is here explained to mean, con- 
sistency, constitutes the proper problem of logic." (Ibid. p. 44.) 
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Thomson and Jevons adopt Sir William Hamilton's 
point of view as to the •province of logical science. 

(3) Whately considered Logic to be "the Science, 
and also the art of Reasoning." " It investigates,*' says 
he, " the principles on which argumentation is conducted, 
and furnishes such rules as may be derived from those 
principles, for guarding against erroneous deductions*." 

6. Each of these three definitions presents a single 
aspect of a subject which properly combines all of them. 
Hence the supposed distinction between Formal^ Con- 
ceptual and Material Logic, of which Whately, Hamilton 
and Mill are held to be the respective expounders. Our 
view of the legitimate sphere of logical teaching would 
preclude us from recognizing these distinctions as valid. 
The business of Logic we think is to examine the processes 
of acquiring, extending and communicating knowledge. 
The ultra-formal logicians restrict the scope of Logic to 
the bare consideration of symbolic inference. A mere 
abstract procedure, demanding at every step a concrete 
interpretation to give it any significance. 

Nature has afforded to man a perfect system of 
symbols in language. The idea of making an algebra 
of thought is to assume that the only quality of thought 
is that of numerical distinctness. 

The Conceptualists would make Logic conversant with 
mere empty thoughts. But it is evident that thoughts 
would never weave the fabric of knowledge ; and it is 
with the mechanism of the knowing and not of the thinking 
process that Logic is concerned. On the other hand 
MilFs constant repudiation of any mental element in the 
subject-matter of logical discussion seems inconsistent 
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with his own definition of Logic as a science investigating 
*the operations of the understanding," — these operations 
are surely mental processes. The matters of fact which 
he affirms to be the raw material of the reasoning process 
can only become objects of logical treatment after they 
have been transformed into mental products. Evidence 
must be accepted as such by an affirmative act of thought 
and must be connected into a tissue of proof by com- 
parative acts of thought. We should say then that 
symbols, thoughts and facts are inseparable elements of 
the complex organic whole, Knowledge, And any logical 
theory based upon ^the exclusive consideration of any 
one of them must be inadequate and unphilosophical. 
At the risk therefore of appearing to assume an air of 
gratuitous novelty we have adopted a definition of the 
purview of logical enquiry which will be found at once 
eclectic and conciliatory. With Mill, Bain and Fowler we 
regard Logic as the Science of Proof— Hamilton we 
admit proof to be the comparison and concatenation of 
ideas, thoughts, notions or concepts, while like Whately, 
Boole, Jevons, Venn, Keynes and the other formal 
logicians, we hold the establishment of a universal Form 
of Inference as a chief aim of Logical doctrine. 

7. Starting then from the definition of Logic as the 
Science of statement, evidence and inference we should in 
a systematic treatment of the subject consider in the first 
place the structure and function of Names, and General 
notions or Concepts, with the rules for their co-ordination 
and subordination, as signs of generic resemblance and 
specific difference. Next, we ought to examine the 
various forms of statement expressed in words as pro- 
positions ; embodying and registering evidence. Follow- 
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ing this topic we should come to treat of the procedure 
of both Immediate and Mediate inference according to 
the syllogistic method. In the course of discussing this 
method we should find that for a syllogism to yield a 
valid inference there must be at least one universal state- 
ment as premiss. Hence we should be led to the enquiry, 
How are such universal statements arrived at? Leav- 
ing out of consideration certain fundamental axioms 
whose origin is debatable we must assume that all ob- 
jective generalization is a process of Induction, And hence 
we should be brought to examine the nature and methods 
of Induction according to the exhaustive treatment of 
Mr Mill. 

A further topic of Logic which in our opinion de- 
mands special and detailed notice is Error — the disease 
of intelligence — its causes and remedies. And this subject 
will naturally fall into three subdivisions in conformity 
with the members of our definition of Logic as Error 
proceeding from (i) Inaccurate Statement^ (2) Illusive 
Evidence^ (3) Illegitimate Inference, 
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8. The recognition of objects by means of their 
identifying attributes is the primary and fundamental act 
of knowledge, and the registering and embodying of these 
identifying attributes in vocal signs or words is the most 
indispensable requisite of the knowing process. The 
identifying marks or attributes of an object are a group 
or cluster of qualities constituting in their relation to him 
who perceives them what is called a general notion^ idea, 
concept, or conception of the object. By virtue of this 
conception or general notion the same object presents 
itself as the same object to many minds, and many resem- 
bling objects present themselves as similar to the same 
mind. General notions have thus a two-fold generality, 
as they represent (i) many things by a single impression, 
and (2) the same thing to many minds. 

The vocal sign of a cluster of identifying attributes is 
a name, so that a general name records the common im- 
pression made on a number of individuals by (i) a single 
object, or (2) a group, or class of resembling objects. This 
common impression is the aggregate of identifying attri- 
butes, and is termed the connotation of the name. Thus, 
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the connotation of the name horse is the aggregate of 
identifying attributes constituting the common impression 
made by a particular kind of animal, while the denotation 
of the name is the whole number of animals possessing 
these attributes. 

The entire utility of a general name depends upon 
the community or generality of the mental impression 
which it represents, for, it is obvious that on this commu- 
nity or generality must depend its efficacy as a means of 
communication. If the same thing did not produce a 
certain unity of effect there would be no community of 
significance. A general name therefore may be con- 
sidered to be a sign either of (i) a number of resembling 
things, or (2) of a set of identifying attributes constituting 
the resemblance of the things, or (3) the one impression 
formed of this set of identifying attributes by each of a 
number of individuals. 

9. Besides general or common names we use proper 
names to distinguish single objects. They differ from 
common names by referring to the single object only^ 
and not to a set of identifying attributes possessed by 
many objects. For this reason, a proper name is said to 
be a w«-connotative, and can only be made a means of 
communication by those who are aware of the convention 
which connects the name with its object — thus, when we 
speak of a man^ the object in question is apprehended 
by every one — but, when we speak of James or John, the 
objects referred to are not generally understood, but only 
by those who have previously been maile acquainted with 
the persons to be designated by those particular names. 
Many writers think that proper names have a connotation, 
viz.. the complete set of attributes constituting the indi- 
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vidual — if so, the connotation of a proper name would 
be purely arbitrary, artificial and conventional, while that 
of a general name would be natural and spontaneous. 
It is probable that a proper name is not a sign of an 
object but itself forms part of the connotation, as, when 
a dog is lost part of his set of identifying attributes is 
evidently his name, as set forth in the advertisement 
answering to the name of &c Mr Mill seems to have 
meant something of this sort when he said proper names 
were like the private marks of robbers : see Mill's Logic^ 
Book I. p. 36. 

10. Names are further distinguished as concrete and 
abstract. Concrete names are those which may be apphed 
to things as separate individual objects, which are also 
termed concrete objects, as consisting of a concretion, 
mixture or aggregate of attributes. These attributes 
although they are found in every possible variety of com- 
bination as individual objects are never encountered singly 
or out of connexion with something else. Thus we dis- 
tinguish red in a red object, but, we know not of a red 
not inherent in something. Although the abstract red^ 
however, has no separate existence, we often require to 
speak of it as if it had, and in this case we call it an 
abstract quality or attribute, and affixing a special kind of 
ending term it red«m. Every quality or state although 
as a matter of fact it can have no existence apart from a 
thing or object, yet may be separated in thought and 
distinguished by an abstract name, as whiteness, content- 
ment. 

An abstract name may signify not only a single 
quality or attribute, but a whole set of attributes making 
up the entire connotation of the name. Thus, humanity 
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means the whole set of identifying attributes connoted 
by the general name man. 

It will be seen that all connotative names are con- 
crete names, since they stand for each of all the members of 
a class, as well as for the set of qualities in which they 
all resemble one another. Abstract names on the other 
hand may be said to have no denotation, since they only 
express one quality, or one group of qualities. There can- 
not be more than one redness, or one humanity, although 
there are many red objects and many men. In English the 
attributive adjective often stands by itself when it signifies 
a whole class, as red means red things, mortal means 
mortal beings, or a red object, or a mortal being. 

11. There is a kind of name which should be care- 
fully distinguished from general or common names. This 
is the kind known as collective names, which like general 
names stand for a group of objects, but unlike general 
names cannot be applied to each member of the group, 
as a jury means a set of men, but is a name which can- 
not be used to designate any individual juryman taken 
singly. Collective nouns, however, may also be general 
names according to the sense in which they are used, 
thus jury besides meaning a particular set of 12 men 
may be used to distinguish or comprehend juries of 
different kinds, as grand jury, special jury, English jury, 
Scotch jury. In this sense the word jury is like any 
other connotative name. So library may mean collec- 
tively all the books in one library or be used of libraries 
in general, as the British Museum, Bodleian, &c. 

12. The property which collective nouns have not 
is that technically called distribution i.e. the capacity of 
being applied to each and every member of a group. Names 
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which have this property are called Distributive, so that 
Collective and Distributive indicate contrasted meanings 
of names in this respect. 

13. Most General Names refer exclusively to the 
thing they directly indicate, nor do they imply the exist- 
ence of aught beside. Put there are some which derive 
their distinctive significance from the intimation they 
convey of the existence of an object, other than that 
which they immediately designate. Such a word as 
father^ for example, in the meaning of which is implicated 
the notion of the existence of another being called a 
child — or ruler^ which in like manner requires the fact 
of the existence of a subject to complete its significance. 
These names are relative terms; they imply the existence 
of a pair of objects which are said to be correlatives : 
either member of the couple implicates the notion or 
possible existence of the other. For, the existence of a 
subject necessitates that of a ruler, as much as the ruler 
that of the subject. Every child must have a father^ as 
every father, qud. father, must have a child. This re- 
ciprocal implication of existence between objects is 
termed relation. To the scientific inteUigence every 
object has a relative existence with respect to something 
else, or, as it is said, nothing exists absolutely or out of 
relation to anything. But language only records the 
experience of ordinary modes of apprehension, and there- 
fore only certain very salient instances of mutual depend- 
ence, or relativity, call for appropriate vocal signs. Names 
that do not intimate this dependence are called absolute. 
Mr Mill says that correlative terms mutually connote 
each other, so that part of the connotation of teacher, is 
pupil, and of pupil, teacher. What a relation implies 
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beyond necessary coexistence is a metaphysical question 
of some subtlety, but one which Logic need not en- 
tertain. 

14. There is a special class of relations which 
language takes cognizance of, and which ought to be 
noted ; this is, the relation of possession and privation*. 
These are related states, each one implying the notion 
of the other. All contrasts are of this kind, as light 
and darkness^ hot and cold. These names are dis- 
tinguished as positive and privative — although it is not 
always easy to determine which is the positive and which 
the privative notion implied. In one sense, however, 
every word intimating the presence of an attribute may 
have a relation signifying its absence, and language gene- 
rally supplies negative prefixes or affixes by which the 
privative notion may be expressed — thus mortal and 
immortal, happy and unhappy, careful and careless, ex- 
press this relation. The privative notion can also be 
conveyed by a periphrasis containing the negative par- 
ticle, as for "unhappy man" we may say, the man who is 
not happy. 

It should be noted that as the negative of the positive 
notion or term gives ys the privative, so the negative of 
the privative brings us back to the positive, "the man 
who is not unhappy is happy," i.e. two negatives make 
an affirmative. It should also be remarked that in con- 
sequence of anomalies in the growth of language the 
negative prefixes un and in do not always convert a 

* According to Hegel many positive and privative conceptions 
are not antithetical but related as whole and part, e.g. infinite and 
finite. The finite is only a part of the whole, infinite, and the part 
implies the whole and the whole the part. 
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positive into a privative term, thus /^valuable does not 
mean vahie/ess, but an excess of value. Milton writes in 
his epitaph on Shakespeare, 



This inconsistency of form may arise from the fact that 
names only register those aspects of things which it is 
possible for the knowing faculties to apprehend. Thus, 
for an object to be totally devoid of a quality, and for an 
object to possess the same quality in such an intense 
degree as to transcend human ken, would come to the 
same thing as far as human knowledge is concerned. 

15. It is said to be a necessity, or law of thought, 
that we must think of things as either having, or not 
having, a given attribute, quality, or determination. A 
thing must be heavy or «^/-heavy, hot or cold, and the 
like. But with a notion of a degree or comparison this 
is not the case, at least it may be contended that a 
person is not obliged to be either pleased or displeased : 
he may be indifferent. Two lines may be with respect 
to each other either greafer, or e^ua/, or /ess. 

16. Thomson* distinguishes three kinds of attributes 
which he calls contradictory^ repugnanty and compatible. 
Contradictory are those which we have termed positive 
and privative^ and which by their very form are neces- 
sarily inapplicable to the same object at the same time, 
because, they would imply opposite determinations, as 
a thing cannot be and not-A^ at the same time. Re- 
pugnant attributes are those which experience teaches 
are incompatible, but whose incompatibility is not evident 
in the form, as sweet and sour. Compatible attributes 



the leaves of thy f/»valued book.' 



♦ Laws of Thought, Part I. § 51, p. 78. 




11.] 



NAMES. 



35 



are those which may exist together in the same object at 
the same time, as colour and weight, 

1 7. We have now considered the five chief aspects 
which names present, and under each of which they are 
divisible into two classes, so that names may be (i) Com- 
mon or proper, (2) Concrete or abstract, (3) Collective 
or distributive, (4) Relative or absolute, (5) Positive or 
privative. All common names are distributive, i.e. can 
be used to designate a whole class \ or, any single member 
of the class. Common, general, or distributive, therefore 
equally indicate the two-fold function of those names 
which Mr Mill calls Connotative. 

18. The Connotation and Denotation of general 
terms which signify their double aspect, as signs of re- 
sembling qualities, and signs of groups or classes of 
objects possessing these qualities, are by some writers 
termed intension and extension^ respectively. But these 
terms apply to a general notion, perhaps, rather than to 
a general name. The intension is the content of the 
notion, and the extension the range of its applicability, 
i.e. the number of objects whose appearance corresponds 
to it. The term Comprehension is employed for exten- 
sion or intension in some manuals. 
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LECTURE III. 



DIVISION AND CLASSIFICATION. 



19. Logic treats of names, notions, and things in 
their mutual relations. We have considered in the pre- 
ceding Lecture names as the signs of notions and things, 
we will now examine more closely the logical connexion 
of notions and things. 

General notions, also termed concepts, conceptions, or 
ideas, are the stored-up results of countless acts of ex- 
perience, each act of experience contributing to the per- 
fection of our notion of things, and the systematic corre- 
lation of notions constituting the fabric of knowledge. 
But what are the elements of an act of experience ? 

First and foremost, experience implies discrimination 
i.e. the analysis of a vague homogeneous resemblance 
into its distinct heterogeneous differences or unlike parts, 
— the perception of difference in the midst of re- 
semblance. 

The next important part of the process of experience 
is the act of Synthesis, or making the distinctions which 
analysis has revealed the ground of the apprehension of 
a resemblance, a resemblance made up of marks of 
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difference*. We thus proceed from an unconscious to a 
conscious resemblance. 

20. The operation of perceiving resemblance by 
means of marks of difference is called Classification^ and 
is the stage when Logic begins to take account of the 
Knowing process. The marks of an object are either its 
modes of affecting our senses or its modes of affecting 
other objects. The latter kind is the material of scientific 
enquiry, the former is the ordinary knowledge of common 
life. Classification consists of a twofold process, partly 
positive, and partly negative. For, we apprehend re- 
semblance by the presence of certain marks, while in 
making a Class of resembling objects we exclude those 
which have not these marks. In this operation it is 
evident that the more marks we demand as warrant of 
admission into a class, the less will be the number of 
objects entitled to enter. So that the greater the in- 
tension of a Class the less the extension. The process 
of increasing the extent of a notion by diminishing its 
intent is termed Abstraction or Generalization; while 
the converse operation is Specialization or Determination. 
Thus we specialize Man by increasing the number of his 
distinctive attributes so that European, Englishman, 
Londoner, are successively specialized notions of man. 
But man comprehends many more beings than European, 
still more than Englishman or Londoner; that is to say, 
has fewer marks or distinguishing qualities. 

21. Classes are actual groups of concrete indi- 
viduals and are sometimes called logical wholes, while 

* Mansel calls this process **the reunion of attributes previously 
separated by definition (Pro, Log, p. ^09.) Also see Drobisch, 
§§ i7» ^9' 30- 
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Class-notions or abstract ideas or sets of marks are meta- 
physical wholes. 

Specialization is obviously the dividing or breaking 
down of a logical whole, but the building up or putting 
together of a Metaphysical whole. The logical whole or 
Class man comprises all the inhabitants of this earth, 
but they are specialized by being divided into European, 
Asiatic, African, and American, each containing more 
marks but fewer objects. 

22. A Class and its parts obtained by this process 
of grouping or segregating according to differential marks 
are termed with respect to one another Genus and 
Species — so that European is a species of the genus man, 
while Englishman is in like manner a species to the 
genus European. The Genus is termed a higher notion 
than the Species — wider would be a more precise appel- 
lation, since the less the number of marks in a notion 
the broader the area of objects it embraces. 

23. We can ascend to any height of abstraction by 
divesting Classes of their differential marks and attending 
only to their features of resemblance. Thus we may 
consider men and other Classes of sentient beings, and 
find in spite of certain salient differences they all agree 
in having life, movement, feeling and other attributes or 
functions. In virtue of this likeness we comprehend 
them all under a common notion "animal," the extension 
of which is the sum of the specific Classes. 

Similarly we might compare animal with certain other 
groups of objects which resemble it, in the fact of 
possessing the capacity of life and growth, but not move- 
ment or feeling. Leaving these latter out of account 
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therefore we may again reach a higher or wider Class 
called "living beings" and so on. 

24. Amidst the infinite diversity of objects in the 
universe the detection of generic resemblance has always 
been deemed the highest exercise of human sagacity. 
So also, the discovery of difference latent under super- 
ficial resemblance demands an almost equal amount of 
intellectual acumen. Scientific advance is marked by 
activity in both directions, and the term invention is 
equally applicable to either. Evolution regards nature as 
the manifestation of a myriadfold differentiation of one 
primordial mode of existence, so that knowledge is con- 
tinually redintegrating that which nature has differen- 
tiated. The problem of science is to discover the whole, 
of which phenomena are the parts. 

25. The hierarchical arrangement of notions is 
what is generally meant by System, And the rules of 
division and definition are designed to facilitate the art 
of marshalling ideas and the facts they represent in an 
orderly and methodical manner. 

26. Division is the partition of a genus into its con- 
stituent species, and the theoretical perfection of the 
process is ensured by the observance of the following 
rules: 

(1) The constituent species or dividing members 
must exclude one another. 

(2) The constituent species must be equal toge- 
ther to the genus divided. 

(3) The division must be made according to one 
principle or ground. 

27. Logical division is useful in economizing me- 
mory-power, it also secures coherence of thought and 
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Stimulates suggestion. The rules provided by logicians 
for the correct performance of the process disclose the 
elements into which the operation may be analysed. 
That the dividing members of a Class should be mutually 
exclusive is of course an obvious requirement, as is also 
the condition that the sum of the species should be equal 
to the genus. The third rule, however, offers the best 
mental discipline in its application. 

28. The ground, or basis, or principle of division* 
{fundamenium divisionis) is some power or quality in the 
genus capable of manifesting itself in Various ways, so 
that the diverse aspects constitute the specific difference. 
Thus, we might classify coins, by taking value as the prin- 
ciple of division, into sovereigns, florins, shillings, six- 
pences &c., or we might group them according to the 
date of their issue. In each case the ground or basis is 
something which must be present in every coin although 
appearing in different modes in each species. Hence, 
we cannot agree with Mr Jevons when he states that "in 
order that a quality or circumstance may be taken as the 
basis of division, it must be present with some and absent 
with others" (p. 105, Jevons' Logic), In reality the 
principle must be always present although constantly 
varied. 

29. The process of dividing a Class according to 
several principles of Division is often equivalent to inves- 
tigating a subject from different points of view. Thus, 
in the example just instanced, we regard the coins first 
from the point of view of the financier, then from the 

* Mr Mansel says, "The principle of division must be given in 
addition to the concept to be divided.** " The specific difference 
must be added to the given attributes'*. (Pro, Log. p. 207.) 
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point of view of the antiquary. This procedure necessi- 
tates the contemplation of an idea in all its relations and 
bearings, and in literary composition encourages the lucid 
and exhaustive treatment of a subject. What is termed 
a mastery of detail is only the power of exhibiting a 
question in the greatest possible variety of aspects, each 
of which may be a dividing principle of a Class. We 
indeed develope a notion in two ways by the process of 
division, for in seeking for different principles of division 
we force a problem to disclose many unexpected phases 
or external relations, while the varieties of species reveal 
a possible diversity of internal features compatible with 
the same genus or class. Thus we might regard the 
question of land-tenure from an economical, moral, social, 
or political standpoint, and under each of these aspects 
we might discuss the advantages or disadvantages of any 
particular system to the individual, the Class, or the Com- 
munity. So that we should have 12 topics developed 
for our consideration, each one of which would contribute 
to the illumination of the whole subject. 

30. A fourth rule for Division is that a Genus must 
only be divided into its proximate or next lower species. 
But, this seems to be necessarily implied in the condition 
we have already noticed that the principle of division 
must be part of the intension of the notion divided. 

We cannot divide animals into virtuous and vicious 
because capacity of moral conduct is not part of the 
intension of the genus animal. 

31. These rules are often violated in common usage, 
— thus a crowd of persons is generally divided into men, 
women, and children, where sex and age are both simul- 
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taneously taken as principles of division. This is called 
cross-division. 

32. The ancients had a mode of logical division 
called dichotomy* which consisted in dividing the Class 
into two groups, one of which had and the other had not 
a given mark. In this way the division was certain to 
be exhaustive, the parts mutually exclusive, and the 
process could be exhibited in pure form. For instance 
any Class must be divisible into or not--^^. We think 
the method invalid because the negative species does not 
represent a substantive notion and is therefore devoid of 
real significance. 

* The well-known tree of Porphyry illustrates a graduated system 
of division by Dichotomy. Bain, IndtuHve Lo^c^ Appendix K, 
p. 433 ; Jevons, Less. xii. p. 104. 




LECTURE IV. 



Definition and Categories. 

33. Definition is the process of recounting the marks 
which constitute the notion of a Class. As an exhaustive 
enumeration of these marks would be tedious and unne- 
cessary it is considered sufficient to state the genus of 
which the Class is a proximate species, and the differen- 
tial marks of the species itself. Thus, Man, which is a 
proximate species of the genus "animal" may be ade- 
quately defined as a "rational animal" since, "rationahty" 
is the characteristic distinguishing him from all other 
kinds of animals. 

34. The rules for correct Definition are generally 
stated as follows : 

(1) A definition must recount the essential and 
only the essential attributes of the thing defined. 

(2) The definition must not contain the notion of 
the thing defined, as this is precisely what we are bound 
to explain. It is useless to define "life" as "the sum of 
the vital functions," because "vital" is only the Latinized 
name of the notion "life." This fault is called circulus 
in definiendo, 

(3) A definition must be precisely adequate to the 
species defined. If it explains a species below^ it is said 
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to be too narrow, as when triangle is defined "a rectilinear 
figure with three equal sides and angles.*' If it be appli- 
cable to the genus abm^e^ it is too wide, as when we define 
" words" as "the signs of thought", whereas there are other 
signs also. 

(4) A definition must not be expressed in obscure, 
figurative or ambiguous language. The object of defi- 
nition is to proclaim to others, or to realize to ourselves, 
the marks which entitle the things to be included under 
a given idea. If, therefore, the expression of these marks 
is vague it is a sure indication that our conception is 
confused, — so Hudibras, 

**His notions fitted things so well, 
That which was which, he could not tell." 

(5) A definition must not be negative where it can 
be affirmative. This rule, however, is constantly violated, 
as in Euclid's definition of a point as "that which has 
no part and no magnitude." The substantive definition 
of a point is that which has position. 

Before noticing further the subject of Definition, 
we must explain the significance of a set of terms em- 
ployed technically in Logic and of great historical anti- 
quity, viz. the Predicables, 

35. The Predicables are the different modes in which 
a mark, or a set of marks may be attributed to an object, 
or the different kinds of significance which may attach 
to a mark, or, a set of marks. Thus the marks compos- 
ing the notion man will constitute a genus if we consider 
man in respect to the proximate species European, Asiatic 
&c. or, they will constitute a species if we consider man 
in reference to a more general form of being called animal. 
Again, when we define man as a "rational animal" the 
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mark "rational" which distinguishes man from other 
species of animal, is technically termed the difference. 
But, besides genus, species, difference; marks, qualities or 
attributes may have two other modes of connexion with 
the object possessing them, viz. property and accident. 
Property is the mark of an attribute which flows directly 
from some defining characteristic of a Class, but is not 
itself used as one of the defining characteristics, thus 
"moral responsibility" is a necessary consequence of 
rationality, hence, morality would be a property of man 
but it is not used as a distinguishing characteristic. A 
property of a circle is " that a line drawn through the ex- 
tremity of a radius at right angles touches it," and similarly 
all the propositions in the iiird Book of Euclid are 
proofs of the existence of certain properties. Accidents 
marks which are not peculiar to an object, and which may 
be absent or present without impairing the integrity of 
the object. Thus a horse may be black, brown, or white, 
walking, trotting, or galloping. 

36. The 5 Predicables then as enunciated by Por- 
phyry are Genus, Species, Difference, Property, Accident. 
Aristotle gives 4 Predicables, Genus, Property, Definition, 
and Accident, The difference^ mark, or marks, by 
which the species is distinguished from the rest of its 
genus, does not occupy a distinct position in Aristotle's 
list, but, it is said to belong naturally to genus. Defi- 
nition, indeed, is made up of genus + difference, therefore 
Aristotle's enumeration practically comprises the 5 Pre- 
dicables of Porphyry. 

37. The 3 kinds of predicables designated respec- 
tively Difference, Property, and Accident, evidently denote 
sets of marks, or part of the intensive character of an 
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object. On the other hand genus and species when they 
refer to division have generally an extensive meaning. 
We think that most of the ancient writers when including 
them among the list of Predicables employ them also in 
an intensive signification, conformably to the other 3. 
This ambiguity in the meaning of the terms genus and 
species should be particularly noted by the student, as it 
leads to a further confusion with regard to the nature of 
the processes known as Analysis and Synthesis, 

38. Analysis simply means the breaking-up of a 
whole into parts, while Synthesis is exactly the counter- 
operation of re-constructing a whole out of its parts. 
But when used of logical procedure the question is, 
Which is the whole and which are its parts? If we mean 
by genus and species more or less comprehensive classes, 
i.e. extensive wholes, then the division of genus into 
species is a process of Analysis, because the species are 
parts of the whole genus. But, if we regard genus as an 
intensive or metaphysical whole, then the same process 
of Division will be an operation of Synthesis; because, 
the species has more marks than the genus, which is equi- 
valent to saying that the genus is part of the species. Sir 
W. Hamilton was the first to notice the inextricable confu- 
sion imported into Philosophy by the loose application of 
these terms Synthesis and Analysis*. Analytical Reason- 
ing and Synthetical Reasoning, Analytical Propositions 
and Synthetical Propositions are spoken of as counter to 

* A recent writer remarks, "All analysis presupposes a corre- 
sponding synthesis". (M. Martin, Mindy XXX.) Kant constantly 
uses the terms Analytic and Synthetic Unity, and we are inclined 
to think much of the discordance of his commentators arises from 
a failure to appreciate the cause of confusion. 



Digitized by 



IV.] 



DEFINITION AND CATEGORIES. 



47 



each other. Whereas, as we shall presently see, all 
reasoning and all predication is both Synthetical and 
Analytic, according^ as we consider the notions em- 
ployed to be intensive, or extensive wholes. Sir W. 
Hamilton also drew attention to the relation subsisting 
in all notions between these two aspects, viz. : that, as the 
intension increases the extension diminishes Sindmce versd. 
A horse has more intension, but less extension than an 
animal. 

39. The object of Logical definition is to secure 
agreement in discourse as to the exact Classes of things 
which our names signify — these classes being real, or 
imaginary. Such a process is rendered indispensable 
partly by the shifting meaning of words, and partly by 
the symbolic character of general notions. 

Philologists are not in agreement as to the exact 
degree of arbitrariness attaching to names. The historical 
growth of language is a natural phenomenon, not the 
result of human enactment. Its progress is therefore by 
insensible gradations, the change in the significance of 
words is due principally to the continuous modification 
undergone by the notions they embody. From age to 
age the thoughts of men are widened, and every stage of 
knowledge compels a recasting of ideas which have be- 
come obsolete. Locke notices the extraordinary vague- 
ness of ideas which are nevertheless employed without 
misgiving. He relates how, in the company of a number 
of men of science, the question was being discussed, 
whether the nerves could conduct fluids. After a time 
it occurred to somebody to ask, what was to be under- 
stood by the term ^mW ? when it was discovered no one 
present had a precise notion as to the thing intended. 
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40. The explication of ideas is scientific definition^ 
as distinguished from the mere unfolding of the meaning 
of names which is logical definition. In the ist Book of 
Plato's Republic we have an example of an attempt to 
define the notion of Justice by a process of elimination. 
Various kinds of acts are adduced as just which are 
successively rejected because they do not satisfy the idea 
of Justice as conceived in the minds of Socrates and his 
interlocutors. This method was based upon the assump- 
tion that where there is a notion common to many intel- 
ligences, there must be some reality corresponding in 
actual existence, an assumption which afterwards ap- 
peared in the doctrine of Realism so prominent in the 
Scholastic philosophy and so potent in obstructing the 
advance of genuine knowledge. Although this doctrine 
in its cruder forms of archetypes and essences is extinct, 
it still survives so persistently that its influence seems 
ineradicable. Mr Spencer's criterion of truth for instance 
that — '*that which cannot but be conceived, must be 
true". The idea of evolution as the true process of 
change in nature, is, but a notion projected into fact and 
mistaken for an idea born of fact. 

41. The famous Categories of Aristotle are an at- 
tempted enumeration of the various kinds of defining 
marks which determine the nature of a phenomenon, and 
the apprehension of which constitutes our knowledge of 
it. If we hear of an occurrence we instinctively enquire. 
Where did the event happen? When did the event 
happen? &c. Or, if we perceive an object our recog- 
nition or «d?«-recognition of the same depends upon our 
ability to answer certain questions respecting it, as, What 
are its component elements or essences ? What are its 
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sensible qualities? &c. Aristotle's table comprises the 
replies to ten such questions, viz. 



Mill dismisses this list with a somewhat cavalier criticism, 
"The imperfections (he says) of this classification are 
too obvious to require, and its merits are not sufficient 
to reward, a minute examination." "It is a mere cata- 
logue of the distinctions rudely marked out by the lan- 
guage of familiar life* " In our opinion Mr Mill has 
mistaken the nature and design of these Categories which 
he considers "an enumeration of Existences," whereas, 
we hold that they refer not to the Extension, but to the 
Intension of Class notions. They are, in short, not an 
enumeration of existences at all, but an enumeration of 
the necessary modes of all phenomenal existence. Kant 
the great German philosopher of the last century adopted 
the term Category and employed it in this latter sense. 
On a classification of these Categories he based his theory 
of knowledge ; his standpoint was so far different, how- 
ever, from that of Aristotle, that with him the Categories 



Ovo-ia. 

IIpos Tt. 
notcii/. 
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nov. 



Substantia. 

Quantitas. 

Qualitas. 

Relatio. 

Actio. 

Passio. 

Ubi. 
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Habitus. 



Substance. 
Quantity. 
Quality. 
Relation. 

Action. Function. 
Capacity. Passion. 
Where. Position in Spcue, 
When. Position in Time, 
Locality. 
Sphere. 
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* Mill's Logic^ VoL I. p. 50. 
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were intended to exhibit the necessary modes of experience^ 
not as with Aristotle the necessary modes of Existence, 

Kant's Categories are four — Quantity^ Quality^ Re- 
lation^ Modality, As they are necessary modes of Ex- 
perience they may be looked upon, either as the ultimate, 
distinctive forms of every act of experience present^ past 
and future^ or as the necessary conditions to which things 
must conform, in order to be capable of becoming objects 
of experience. Kanf s Categories have therefore a double 
import and a double function, they determine the possible 
kinds of experience as a subjective operation, and they 
determine the possible kinds of things experienced as 
objective facts. In this latter sense they would approach 
more nearly to the " Categories " of Mr Mill which are 
designed to be an exhaustive division of all matters of 
fact capable of being named, distinguished and thought 
about. Mr Mill divides knowable things into three Classes 
(i) Feelings, (2) Substances, (3) Attributes. 




LECTURE V. 



PROPOSITIONS OR STATEMENTS. 



42. A Proposition or Statement is the vocal or verbal 
expression of a mental impression. This mental impres- 
sion is termed a Judgment, A Judgment is an act of 
thought by which the phenomena of nature are trans- 
muted into human experience or knowledge. A Propo- 
sition or Statement therefore is directly the means by 
which the operations of one mind are made known to 
another: — and indirectly the means by which the facts 
and operations of objective nature are realized and re- 
gistered by universal consciousness. Dr Thomson, in 
conformity with the Kantian doctrine, says "an act of 
Judgment is an attempt to reduce to unity two cogni- 
tions. When one decides that * Socrates is wise' it is 
that hereafter one may, by combining the two notions 
think of 'the wise Socrates*." {Laws of Thought^ § 67, 
Part II.) So Mr Wallace writes "Every proposition is 
synthetical, it unites or identifies what is supposed to be 
implicitly different." (Hegel's Logic) 

43. The purely logical view of a proposition is to 
consider it as the mere form of affirmation and denial 
without reference to what it is that is affirmed or denied. 
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Aristotle, the first expounder of logical doctrine, defines a 
proposition (irpoToo-ts) to be "A sentence which affirms 
or denies something of something else." (/V. Ana/.) A 
Proposition has been variously held by different writers 
to express a relation of ideas, a relation of things, or a 
relation of words. We shall adopt the view of Mill and 
consider propositions as, — the verbal vehicles of evidence, 
furnished by the senses, of the objects and processes of nature. 

44. A Proposition is analysed into three parts, 
viz. Subject, Predicate, and Copula. In the statement, 
"Every circle is round", circle is called the subject, 
round the predicate, and is the copula. For a statement 
to become susceptible of logical treatment it must always 
be thrown into this form and no other, whatever may be 
the idiom of the language in which the assertion is made. 
In English, and most other languages, the predicate is 
generally fused with the copula in a verb, but for logical 
purposes the copula and predicate must be disengaged. 
Thus the assertion " Cats eat mice " must be expressed 
in the form " Cats are eaters of mice." Logical sen- 
tences in short must only contain nouns and adjectives, 
or phrases equivalent to nouns and adjectives. In the 
assertion " No slave respects himself" we might write for 
slave " one who is not master of himself", when the asser- 
tion would stand in complete logical form "No one who 
is not master of himself is a respecter of himself." The 
verb in speech is only a condensed form of predication. 

45. The subject and predicate of a proposition are 
designated Terms. These Terms may be joined in the 
relation either of affirmation or denial. This distinction 
constitutes what is called the quality of a proposition. 
The quality of a proposition therefore is the distinction 
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expressed in the affirmative or negative form by which 
the subject and predicate are stated to be or not to be 
connected. 

The negative particle not in a negative proposition is 
to be understood as part of the copula, but in universal 
negatives the negation is generally expressed in the sub- 
ject, to avoid an ambiguity which would otherwise arise. 
For instance, ^^All students are not industrious." If we 
wish to express a universal negative in this proposition, 
i.e. to exclude "all students" from the class "industrious," 
we must state it in the form "iV^ student is industrious," 
otherwise the statement ^^all students are not industrious" 
might be taken to mean merely ^^some students are not 
industrious." The learner will do well, however, to re- 
member that the negative particle in the subject properly 
belongs to the copula. 

46. It should be particularly noticed that the quality 
of a proposition as far as the form is concerned may always 
be changed without ajfecting the content, matter or meaning, 
so that a negative proposition may become an affirmative 
and an affirmative a negative. This change may be 
made by detaching' the negative particle from the copula 
and attaching it to the predicate, or employing instead of 
the predicate its corresponding privative term — thus ^^No 
vicious man is happy = all the vicious are-not happy = all 
the vicious are not-happy = all the vicious are unhappy,^^ 
Here the first two forms are negative and the other two 
affirmative, but the meaning is equivalent in each case. 

47. The subject and predicate of a proposition may 
be names signifying either an entire class or part of a class, 
or as it is usually expressed, the terms of a proposition may 
be either distributed or undistributed. If the entire class is 
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meant or the term is to be distributed the pronoun all 
which stands for each and a^ery is used, as "^// quadru- 
peds are vertebrate." If only a portion of the class is 
spoken of or the term is to be undistributed the pronoun 
some is employed, as ^^Some quadrupeds are predacious." 
When a proposition has the subject distributed it is said 
to be universal, when undistributed particular. This dis- 
tinction is termed the quantity of a proposition. 

48. There is a third form of statement called a 
singular proposition when the subject is neither the whole 
nor the part of a class, but only a single object, as "This 
book is interesting," "Bays water is a suburb of London." 
Most writers, however, include this kind of judgment 
under Universals, because like them the predicate is 
affirmed or denied of the whole of the subject, although 
this whole is comprised in one object. 

49. The different kinds of propositions are generally 
distinguished by the vowels A, E, /, O, &c. The learner 
will find it advantageous to commit to memory the fol- 
lowing table: 

Quant. Qual. 

A. All cowards are selfish. Univ. Affirm. 

E, N9 pleasure is lasting. Univ. Neg. 

/. Some movements are involuntary. Part. Affirm. 
O. Some men are not humorous. Part. Neg. 

These statements or enunciations are termed cate- 
gorical propositions as distinguished from hypothetical 
and disjunctive propositions, the nature of which we 
shall presently describe. The character of a categorical 
proposition is, that it lays down or posits something 
directly, absolutely or unconditionally. 

50. When we affirm as in A all cowards are selfish 
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we may read the subject and predicate either in intension 
or extension — that is to say, we may either consider ^Uow- 
ards^' selfish'' to stand for classes of beings or for the 
grc^ps or aggregates of marks which make up the notion 
of coward or selfish. In short, they may mean either 
aggregates of beings or aggregates of marks. If they re- 
present aggregates of beings, then what is asserted in the 
proposition is, that the class of persons called cowards'' is 
comprised in the class of persons called selfish" — or, in 
other words, the subject is contained in the predicate. 
On the other hand if coward" and selfish" stand for 
aggregates of marks, thpn we are to understand that what 
is asserted is, that among the aggregate of marks con- 
stituting the notion ^^coward" there will be found the 
marks which constitute the notion selfish" which is 
equivalent to saying that the predicate is included in the 
subject. It will be observed, that, as far as the practical 
significance of a proposition is concerned, both inter- 
pretations amount to the same thing, for, to affirm that 
cowards possess the quality or attribute of selfishness is 
precisely the same as to aflftrm that they are included 
under the class of selfish beings. The common language 
of logical treatises seems, however, to incline to the inter- 
pretation of a proposition as an inclusion of the subject 
in the predicate. 

51. By this view, a difficulty is introduced respect- 
ing the natural quantity of the predicate, for it will be 
noticed that no sign is attached to the predicate firom 
which we may understand whether all or some of the class 
is to be understood. In the common manuals of Logic 
it is generally laid down that the predicate must be held 
to be undistributed in affirmative propositions and dis- 
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tributed in negative, so that the proposition All cowards 
are selfish** is tantamount to ^^All cowards are some selfish 
beings,** In negative statements, however, since the 
subject is excluded from the predicate, we are to consider 
that it is excluded from the whole of the predicate, or 
in other words the predicate is distributed. In ordinary 
Logic then the assumption is, that in affirmative propo- 
sitions the predicate is undistributed, in negative propo- 
sitions the predicate is distributed. Most of the rules for 
correct reasoning are founded upon this supposition and 
the student had better consider it the orthodox doctrine. 
Hobbes rejected the mutual implication of subject and 
predicate in a proposition and sought to reduce their 
relation to one of equality. This idea has been revived by 
Boole, Jevons and other writers of the present century, 
by whom Logic has been reduced to a science of formal 
computation. The proposition with them is an equation 
or identity*. 

52. Sir W. Hamilton will not allow any valid theory 
of predication which does not admit a quantity to the 
predicate. Such a quantification is implicit in thought 
he maintains, and whatever is implicit in thought should 
be made explicit in words. 

Dr Thomson adopts Sir W. Hamilton's doctrine so 
far as to include two other forms of judgment in ad- 
dition to the four above enumerated, viz. all A is 
all By* and F, " some A is all B** These are certainly 
useful forms of expression. The kind of statement 
known as definition is really a proposition of the form U, 
"Man is a rational animal" means ^^All men are all 



* See Miirj 
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rational animals," since there are rational animals 
who are not men." 

Again, according to the idiom of the English lan- 
guage many statements are cast in the form of the Y 
proposition, viz. sentences beginning with none but and 
only, " None but the virtuous are happy" means **Some 
virtuous are all the happy." In ordinary Logic these are 
transposed into **A11 the happy are virtuous," which is 
an equivalent statement in the form of an A propo- 
sition. 

53. The inconsistency of logical writers in ex- 
pounding a satisfactory theory of predication arises from 
a failure to apprehend the real nature and function of 
Judgment. What is it that a proposition is used to ex- 
press ? 

Mr Mill writes " that in all propositions of which the 
predicate is a concrete name, what is really predicated 
is one of five things, Existence, Co-existence, Causation, 
Sequence, or Resemblance." In truth, however, a pro- 
position states as many modes of existence as there are 
verbs in a language, or, if we wish to generalize the 
contents of a natural statement, we should say — that, 
what a human being wishes to express is, either the occur- 
rence of an event, or the ascription of some property, 
attribute, or quality to an object. Scientific predication 
has more often in view the classification of objects for 
the purpose of abbreviating the processes of research. 

54- Kant attempted to institute a distinction be- 
tween what he termed Analytic and Synthetic judgments, 
corresponding to the ancient difference made by the 
schoolmen between Verbal and Real Propositions. In 
an analytical statement the predicate is an integral part 
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of the subject, and the act of thought expressed by the 
proposition is the analytical separation of the predicate 
from the subject, of the intension of which it was known 
to be a constituent part. Thus, when we say, that "body 
is extended" we merely assert that the quality extension 
is attached to body — from which we already knew it was 
inseparable — so that the statement is devoid of real 
information. On the other hand, synthetic propositions 
convey the intimation that a certain predicate is united 
with a certain subject, although not forming part of its 
natural connotation. All bodies are heavy " is a syn- 
thetic proposition, because weight does not form a 
necessary element of our conception of body and its 
inclusion in the subject is just what the proposition 
affirms. 

55. I do not think that this distinction is valid, 
because it depends entirely on the state of our know- 
ledge whether any property, attribute, or quality is or is 
not an essential constituent of our notion of the subject, 
so that a synthetic proposition of one age might be 
analytic in the next. It is, however, certain that the 
judging act may both separate and combine: All primary 
ads of sensible experience are analytical judgments. When 
we first distinctly realize that "snow is cold" we separate 
or analyse in thought what is inseparable in fact, but 
subsequently we combine the attribute of coldness with 
other qualities to make up our notion of snow. Con- 
ception is combination or synthesis. Perception is sepa- 
ration or analysis ; but both are acts of judgment. 

56. On these contrasting functions of the judging 
faculty we might base a useful division of propositions 
into subjective and objective statements. Subjective pro- 
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positions or statements would be the expression of 
analytic perceptions, or intuitive acts of mind, while 
objective propositions would be the enunciation of syn- 
thetic conceptive operations of the understanding. All 
assertions of past or present personal experience would 
be subjective or analytical. All general declarations 
respecting the constant conjunction of phenomena as 
experienced by every one at all times may be classed as 
Synthetic or Objective propositions — "This snow is cold," 
or "This fire is hot," would be the intimation of a process 
of analysis made by the senses and recording simply our 
own personal experience. But the affirmation that "All 
fire is hot," "All snow is cold," would proclaim not a 
subjective personal past experience but a universal imper- 
sonal objective expectation in the future. All inductive 
generalizations stating the coherence of physical pheno- 
mena are synthetic and objective propositions. It is 
perhaps these which Kant seems to have in view in 
emphasizing the distinction between analytic and syn- 
thetic judgments. 




LECTURE VL 



HYPOTHETICAL AND DISJUNCTIVE PROPOSITIONS AND 
THE LAWS OF THOUGHT. 

57. A Categorical Proposition is as we have seen one 
in which an affirmative or negative statement is enun- 
ciated or laid down absolutely and unconditionally with- 
out reference to the acceptance or rejection of any other 
statement or declaration. There is, however, a very im- 
portant class of propositions called Hypothetical in which 
the connected members are not simply a subject and 
predicate as in Categorical Propositions, but are a pair 
of statements connected or joined by the copula ^ in a 
relation of dependence on each other. In Categorical 
Propositions, therefore, the relation of subject and pre- 
dicate is one of inherence or co-existence, while in Hypo- 
theticals the relation is one of definite dependence or 
conditional ty. A categorical judgment states simply 
that A is By but in a hypothetical it is asserted that if A 
is By C is D. Hence in a hypothetical statement there 
is always an idea of contingency if we are referring to 
existence, and if we are referring to mere assertion or 
denial the admission or rejection of some previous state- 
ment is always involved. 

58. Hypothetical propositions are the form of state- 
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ment by which t?ie causal relation between things and events 
is directly expressed in words ^ i. e. when we say " If the 
moon is full, the tides will be high," we mean to express 
the causal connexion between the moon and the tides. 
The same form is also employed for the direct expres- 
sion of the connexion between the sign and the thing 
signified; thus, when we say "If the barometer is high, 
the weather will be fine," we mean the height of the 
barometer is a symptom connected with certain atmo- 
spheric conditions favourable to fair weather. These re- 
lations are among the most important in experience and 
the form of their verbal exponents should be, therefore, 
carefully noted. 

59. The conditional statement or assertion is called 
the Antecedent, and the dependent assertion is the Con- 
sequent. Both Antecedent and Consequent are distinct 
categorical statements in themselves. The significance of 
these in a hypothetical judgment is derived not from their 
separate validity but from their declared dependence. 
The contradiction of hypotheticals, therefore, consists in 
severing the dependent relation of antecedent and conse- 
quent, not in impugning the antecedent or consequent 
itself. This relation may be severed at once by an ap- 
peal to facts, as if we should shew that on a given occa- 
sion, the moon being full, the tide was not high. An 
exhaustive discussion, however, of the process of cogni- 
tion through the law of causation must be reserved for a 
later chapter. 

60. Another form of statement much employed is 
the Disjunctive or Alternative Proposition. This kind 
of proposition states that a given subject may be con- 
nected with one or other of two or more predicates with- 
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out specifying which. Such a judgment is of the form, 
A is either or C, or D. The exact interpretation of 
such a proposition will depend upon the import we 
attach to the corresponding categorical. We can say 
that the genus A may be divided into the species or C, 
e.g. animals are either bipeds or quadrupeds." Or, we 
may say **man is either mortal or immortal," meaning 
that he must belong either to one or other of these 
classes. To have a quality and to belong to the class 
possessing such a quality is the same thing. 

6 1. Both Hypothetical and Disjunctive Propositions 
may be reduced into the form of categorical statements. 
Thus the proposition "If A is B, C is Z>," may be equi- 
valently expressed in the form, "the case of A being B, 
is a case of C being D" A is either By or C, may be also 
expressed by the statement "the case of A being B, is a 
case of A not being C" — there being always an implica- 
tion in disjunctive propositions, that the alternative pre- 
dicates are mutually exclusive. On the other hand it 
would be equally easy to embody a categorical statement 
in a hypothetical proposition. Thus, the assertion that 
**A is B** would be adequately expressed by the hypo- 
thetical judgment "if A is, B is." But there is no ad- 
vantage gained by such artificial conversion of form. It 
is evident that different forms of statement are best 
adapted to the expression of different relations between 
matters of fact. Categorical Propositions state the rela- 
tion of co-existence between things and attributes. Hy- 
potheticals by their form predicate the relation of se- 
quence and dependence, while disjunctions are fitted 
to express the relation of discriipination or mutual exclu- 
sion and contrast. 
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62. Another quality of judgment considered by 
logicians is that termed Modality; by Modality is meant 
the implication in a statement of certain degrees of ac- 
tuality. These are three, viz. Possibility^ Contingency, 
and Necessity, Under the first a statement may or may 
not be true^ for as long as it is possible its truth or false- 
hood may be capable of demonstration. If a statement 
is contingent, its truth or falsehood is definitely con- 
ditioned by some known circumstance. If a proposition 
is necessary its truth is unconditional. 

According to what was said in the preceding lecture, 
it is plain that all analytical propositions are necessary, 
while synthetic propositions may be possible or contin- 
gent. All statements concerning past events contain an 
element of necessity, inasmuch as that which has oc- 
curred is irreversible. So, all statements respecting the 
future imply a degree of contingency, at least, unless 
we are prepared to adopt the ontological theory of 
evolution, which would make the past and future equally 



The formalist and conceptualist logicians do not 
accept modality as a part of logical doctrine. The for- 
mal logician is only concerned with the relations of sym- 
bols with which of course possibility of existence has no 
place. Formal logic is the logic of consistency and im- 
plication, not of facts but of symbols. 

Again, the conceptualists regard logic as only em- 
ployed on a relation between notions or concepts. But 
here, unless we import some knowledge of the matter, we 
should not be able to assert any congruity or incongruity 
in mere ideas considered as such. However, concep- 
tualist logicians are seldom content to remain within the 
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limits of the science as restricted by themselves. The 
void notions somehow always acquire definite connota- 
tion which often includes possibility, contingency and 
necessity. But the conceptualist would maintain that 
these degrees of actuality were consequent upon the 
laws of thought. As this phrase laws of thought is a very 
common occurrence in logical doctrine we will here con- 
sider its meaning*. 

63. A law, in the common acceptation of the word, 
is a uniform mode of behaviour prescribed by one who 
has the power to enforce it. But the word law has been 
appropriated by every science and has lost most of its 
original meaning in the process of transplanting, until 
in scientific usage the only trace it retains of its original 
signification is the import it conveys of a uniform mode 

* Thomson says, "the degree of certainty with which a judgment 
is made and maintained is called its modality, as being the mode^ or 
measure, in which we hold it to be true. We affirm with very 
different degrees of assurance the two judgments, that *an equilateral 
triangle is equiangular,' and that *Zeno of Elea was the inventor of 
dialectic,* since we can prove the former to demonstration, whilst 
doubts may be entertained as to the evidence on which the latter 
rests." (Thomson, Laws of Thought^ par. 67, p. 130.) It would seem 
from this view of modality, propounded by one of the conceptualist 
school of logicians, that they regard it as a purely subjective charac- 
teristic of a statement, not importing any objective distinction what- 
ever. Notwithstanding this Thomson considers modality as only 
having a place in applied Logic, on the ground (as he says) that the 
modality of a judgment is not part of itself and does not belong to 
the copula. Doubtless the degree or mode of certainty must be 
either a subjective or objective quality of affirmation. Thomson from 
the above definition evidently regards it as subjective, but singularly 
enough banishes it from the consideration of Formal Logic, because 
it is objective. The doctrine of modality, however, is closely con- 
nected with and dependent on the so-called laws of thought. 
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of procedure. Any uniform mode of operation or course 
of procedure is now called a law, A law of thought is a 
uniform mode of thinking, supposing that all thinking 
beings think in the same way at all times. But besides 
the element of uniformity, this term law is generally 
intended to imply a certain degree of necessity, a sur- 
vival probably of its original meaning — not only do men 
think in a certain manner, but they must think in con^ 
formity with this rule. 

64. The only universal relation disclosed by every 
act of thought or comparison between two mental pre- 
sentations is their resemblance or difference, and this 
relation is expressed by the two propositions A is A^ or 
A is not B. Or, we are compelled to admit that A is A^ 
and that A is not supposing A and B to represent 
distinct mental states. Most works on Logic enunciate 
three laws of thought, some four, viz. (i) The law of 
Identity, A is A, (2) The law of Contradiction, A cannot 
both be B and not B, (3) The law of Excluded Middle, 
A must either be B or not B, (4) The law of Sufficient 
Reason, by which everything that is thought or happens 
must have a ground or cause or determining agency. 
All these laws are supposed to command assent by their 
native necessary indefeasible cogency, and are therefore 
fit to be the foundations of all reasoning. 

65. We prefer the "laws of thought" in the form 
in which they have been stated by Locke — as the limita- 
tion of human knowledge, viz. the perception of the 
agreement or disagreement of our ideas — A is A, or A is 
not B. The perception of agreement and difference is 
the form of all comparison in all minds and may there- 
fore be justly termed the formal law of thought — and 
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the propositions embodying this law are modally neces- 
sary, i.e. compel acceptance by their very statement. 
Beyond this the so-called Laws of Thought are mere 
empty forms and dependent for their whole significance 
upon the matter they contain. Nay, their very existence 
is involved in their content, for to think at all, we must 
think of something — to compare at all we must have 
objects of comparison. Thought is a function whose 
essence is activity, whose product is the apprehension of 
a relation between two actual terms. A law of thought 
might thus be defined to be that universal and necessary 
relation of mental states which is disclosed in every act of 
thinking, viz. the relation of resemblance or difference, 
or, as Locke terms it, of congruity or incongruity. 




LECTURE VII. 



THE CATEGORICAL SYIJ.OGISM. 



66. A Syllogism is a set of three propositions, enun- 
ciations or statements : two of these are termed the pre- 
misses, the third the conclusion; and they are so connected 
that if the two premisses be knowtiy granted^ or believed 
the conclusion must likewise be accepted. The process 
which the syllogism exhibits is called proof or argument; 
and it is the verbal exponent of the mental operation 
termed reasoning or deduction. The act of perceiving 
the implication of the conclusion in the premisses is 
called Inference. This term is sometimes applied to 
the conclusion itself. The premisses are also spoken of 
as reasons, principles or assumptions. There are three 
ways in which the syllogistic process may be presented, 
the Categorical Syllogism, the Conditional Syllogism, and 
the Disjunctive Syllogism. 

67. The method of implication which the Categorical 
Syllogism employs, is that of Inclusion. We wish to show 
that a certain subject is included in a certain predicate, 
but we are unable to perceive this implication im- 
mediately: we therefore take what is called a Middle 
Term, in which we know, or admit, the subject is con- 
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tained, and which Middle Term itself we also know is 
part of the predicate. Now that which is* involved in 
a part must be involved in the whole to which that part 
belongs : therefore the subject being involved in the part 
of which the predicate is the whole, must necessarily 
be involved in the predicate itself. Thus suppose 
we wanted to prove that " the industrious are happy " we 
might not be able to show this directly, but it might be 
admitted that "the industrious enjoy the best health", 
and that "those who enjoy good health are usually 
happy". Hence we should be constrained to grant 
from the premisses accepted, or reasons assigned, that 
"the industrious are happy". Here the Middle Term 
expresses the class of persons enjoying "good health;" — 
the Subject, the class of "industrious" persons; — and th^ 
Predicate, the class of those who are "happy." The 
syllogism proves that the class of " industrious " persons 
is included in the class of the "happy", because the 
"industrious" are included in the class of the "healthy", 
ajid the " healthy " again are included in the class of the 
"happy". All this is briefly expressed in common dis- 
course when we say that "the industrious are happy be- 
cause they are healthy," or "the industrious are healthy; 
therefore they are happy.*' 

68. Again, we may on the same principle demonstrate 
that a certain subject is disconnected with, or excluded 
from, a given predicate, for if it be allowed that the class 
represented by the subject is contained in a class repre- 
sented by a middle term, and that this middle term is 
excluded from the class represented by the predicate, then 
it is evident that the subject does not form part of the 
class represented by the predicate. Thus supposing we 
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wanted to convince any one that "flatterers are not true 
friends", we might have it granted that "flatterers are 
insincere", and that "insincere persons are not true 
friends Hence the conclusion that " flatterers are not 
true friends" must be allowed. The syllogism is thus 
the form of inferring either an affirmative or a negative 
proposition. 

69. The following are the rules which must be ob- 
served in the construction of the Categorical Syllogism : 

I St. Every Syllogism has three^ and only three terms ; 
viz. the middle term and the two terms (or extremes^ as 
they are commonly called) of the Conclusion. Of these, 
the subject of the Conclusion is called the minor-term; 
its predicate the major-term ; and the middle-term is that 
with which each of them is separately connected, in order 
that the connection of the other two may be established. 

2d. Every Syllogism has three^ and only three pro- 
positions; viz. the major-premiss^ in which the middle- term 
is connected with the major-term or predicate of the 
Conclusion. The minor-premiss^ in which the minor- 
term or subject of the conclusion is connected with the 
middle-term; and the Conclusion^ in which the Minor-term 
is connected with the Major. 

3d. The middle-term must not be ambiguous in mean- 
ings i. e. it must have the same denotation and connotation 
in both premisses. 

4th. No term must be distributed in the conclusion 
which was not distributed in one of the premisses, 

5 th. From two negative premisses nothing can be in- 
ferred. For the subject and predicate of the conclusion 
could not be shown to be connected or related by means 
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of a middle term, which had no connection or relation 
with either of them. 

6th. If one of the premisses is negative^ the conclusion 
must be negative ; for in that premiss the middle term is 
pronounced to be disconnected with one of the Extremes, 
and in the other premiss (which of course is affirmative 
by the preceding rule) to be connected with the other 
extreme ; therefore the Extremes are disconnected with 
each other, or the Conclusion is negative. And conversely, 
to prove a negative Conclusion it is manifest that one of 
the premisses must be negative. 

7th. The middle-term must be distributed or used to 
designate a whole class in one or other of the premisses. 
Unless this condition be complied with, the middle-term 
would not avail to prove the connection or disconnection 
of subject and predicate in the conclusion. 

70. From these seven rules two important corollaries 
flow, viz., 

1. From two particular premisses no conclusion 
follows, 

2. If one of the premisses be particular the conclu- 
sion is particular. 

The first of these corollaries is involved in Rules 4 
and 7. The second in Rule 4. They may be thus 
explained*. If each premiss were /, there would be no 
distribution of any term at all, so rule 7 would be vio- 
lated. And if the premisses were / and there would be 
but one term, the predicate of Oy distributed. And 
supposing that one to be the Middle Term, then the 
Conclusion being of course negative by Rule 6, would 
have, its predicate the Major Term distributed, which 
* Whately's EUmtnts of Logic ^ p. 56, 8 2. 
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was undistributed in the premiss. Hence rule 4 would 
be broken. The reason of the second corollary is 
obvious, from similar considerations. 

71. The following Table shows the different ways in 
which the subject and predicate of a conclusion may be 
connected or disconnected through a middle term in the 
premisses of a Categorical Syllogism. Let S represent the 
Subject, i'the Predicate, Mthe Middle Term ; then 



Barbara *. 
A. AUJ/is/', 
A. All S is M, 
A. Alibis/'. 

Daril 

A. AllJ/is/^ 
I. Some S is M, 



Some S is P. 



Cesare. 
E. NoFisM, 
A. All S is M, 
E. No 5 is i'. 



Fig. I. 

Celarent. 
E. No Mis 
A. All S is M, 
E. No5is-P. 

Ferio. 
E. No J/ is/', 
I. Some S is M, 
O. .-. Some 5 is not P. 

Fig. 2. 

Camestres. 
A. All P is M, 
E. No S is M, 
E. No S is P. 



Fig. 



I. 
II. 
III. 



Barbara, Celarent, Darii, Ferioque prions. 
Cesare, Camestres, Festino, Baroko, secundae, 
Tcriia^ Darapti, Disamis, Datisi, Felapton, 
Bokardo, Ferison, habet. 
These mnemonics first appeared in the Summulae Logicales of 
Petrus Hispanus, afterwards Pope John XXI. (about 1270). They 
were designed amongst other purposes to aid the logician in remem- 
bering the valid moods of each figure. For full explanation of their 
significance see Whately, pp. 57 to 64. 
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Festino. Baroko. . 

E. No Pis M, A. All /'is M, 

I. Some S is O. Some Sis /yvui- 

O. Some S is not P, O. Some S is not P. 



Daraptl 
A. KWMisP, 
A. AllJ/is 5, 
I. Some S is 7^. 

Datisi. 

A. Allilf isi', 
I. Some -^is Sy 
I. Some S is P. 

BOKARDO. 

O. Some M is not P, 

A. All is 5, 

O. Some S is not P. 



Fig. 3. 

DiSAMIS. 

I. Some Mis P, 
A. AWMisS, 
I. Some 5 is P. 

Felapton. 
E. No J/is P, 
A. All J/ is 5, 

0. Some Sis not T'. 

Ferison. 
E. NoMisPy 

1. Some J/" is 5, 

O. Some S is not P. 



72- It will be seen by the preceding scheme that 
each of the syllogisms in Figure I. has the Middle Term 
for a subject in the major premiss, and for a predicate 
in the minor. In Figure II. the Middle Term is the pre- 
dicate in both premisses. In Figure III. the Middle 
Term is a subject in both premisses. Each sequence 
of three propositions which make up the syllogism 
is called a mood, so that there are four distinct moods in 
Figure I., four in Figure II., and six in Figure III. There 
are really sixty-four possible varieties in the sequence of 
three propositions constituting a possible syllogism. But 
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the student will perceive that all other combinations 
besides those given fail to comply with the rules pre- 
V viously stated for the construction of a valid syllogism. 
Or, it would-be found that the connection or discon- 
nection of the subject and predicate in the conclusion 
had not really been exhibited by means of the Middle 
Term. Some logicians include a fourth figure in the 
scheme of valid syllogisms, in which the Middle Term 
is predicate to the major premiss and subject to the 
minor. jP is M, M is S, therefore S is P. This form 
is however very clumsy and unnatural, being only a 
distortion of the first figure. It will be observed that 
the syllogisms set forth above only comprise various 
combinations of the four propositions A, /, (9, re- 
cognized by the older logicians. If, however, we take 
into consideration the propositions U and added by 
Sir Wm. Hamilton and Dr Thomson, we shall find that 
there are many new forms of syllogism which can be 
constructed so as to show the connection or discon- 
nection of a given subject or predicate by means of a 
Middle Term. The learner will find it a good exercise 
to set forth for himself the additional syllogisms in each 
figure arising from the admission of the U and Y forms 
of propositions. 

73. It will be also noticed in the foregoing list of syl- 
logisms, that the Conclusion in Figiure I. may be a propo- 
sition of any of the four forms /, O; that in 
Figure II. the Conclusion must be negative, i.e. of the 
forms E, or O; that in Figure III. the Conclusion must 
be particular, i. e. of the forms /, or O. Hence the first 
figure is the only one adapted to exhibit every kind of 
argument or proof. But by a process called Reduction, 
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each syllogism in the second and third figures may be 
turned into an equivalent syllogism in the first figure*. 
It may be remarked also that Moods 'which are valid 
in one figure need not necessarily be so in the others- 
For example, A A Figure I. would not yield any 
proof in Figures II. or III. as such a sequence in these 
figures would break one or other of the rules of valid 
syllogism. 

* For a description of this process, termed Ostensive Reduction, 
see Whately*s Elements of Logic, p. 6i. 




LECTURE VIII. 



HYPOTHETICAL SYLLOGISMS, ETC. 

74. We have hitherto examined the structure of 
the Categorical Syllogism consisting of three Cate- 
gorical Propositions, of which one, the Conclusion, is an 
assertion warranted by its implication in two other as- 
sertions called premisses. In such a process of reasoning 
the implication is one of whole and part. There is, 
however, another and distinct mode of inference founded 
upon the implication of Causal Dependence in the pre- 
misses, and which is very important because it is the ra- 
tional expression of inference from evidence grounded on 
the observed conjunction of phenomena or events. This 
is called the Conditional Syllogism, a description of which 
we take from Whately's Elements of Logic (p. 68). The 
meaning of a Conditional Proposition is, that if the 
Antecedent is granted, the Consequent is granted. Hence 
if we admit the proposition, if A \% C is Z>, and also 
grant that A is i?, then we are constrained to allow that 
C is Z>. " If a man has a fever he is not fit to travel;" 
**he has a fever; therefore he is not fit to travel." This 
is termed a constructive Conditional Syllogism, where the 
Antecedent being granted the Consequent must also be 
allowed. Again, if the Consequent be not allowed 
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the Antecedent cannot be admitted. If you refuse to 
admit C is Z>, you must also deny that A is because 
the validity of A being B is implicated in the validity 
of C being D, " This man is fit to travel ; therefore 
this man has not a fever." This is the Destructive 
Conditional Syllogism. 

75. "But if you affirm the Consequent or deny the 
Antecedent^ you can infer nothing; for the same Consequent 
may follow from other Antecedents, e.g. in the example 
above, a man may be unfit to travel from other disorders 
besides a fever; therefore it does not follow from his 
being unfit to travel, that he has a fever; or (for the same 
reason) from his not having a fever, that he is not unfit to 
travel." These two modes of unwarranted inference 
correspond to the illegitimate employment of causal 
evidence, noticed by Mr Mill as the error arising from 
Plurality of Causes. The student will see in Part 11. 
Chap. I. 6, the close parallelism between the form of the 
process exhibited in the Conditional Syllogism, and the 
causal dependence of natural phenomena*. The form of 
the Destructive Conditional Syllogism is much employed 
by Euclid as a mode of indirect proof. "If the centre 
of a circle is not in a given line, it must be somewhere 
else, but, this is shown to be impossible, therefore it must 
be in the given line." If A is B, C is Z>, but it can be 
proved that C cannot be Z>, therefore A cannot be B, 

* The Conditional Syllogism does not only reason from the 
causal dependence of the propositions enunciated, but it also ex- 
presses an inference founded on the connection between a sign or 
symptom and the thing signified, as if this man's pulse is unusually 
rapid he is feverish." Here the acceleration of the pulse is not the 
cause, but the symptom of the disease — the ratio coptoscendi; not the 
ratio esstndi. 
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If the antecedent clause in a Conditional Syllogism be 
limited to a single possibility by the word only, we could 
make four instead of two valid inferences from the con- 
ditional premiss. Thus, supposing we were to say, only 
MA is CisZ>y then we must allow that if A be not B, 
C cannot be Z>, and again if Cis £>yA must be B, This 
is equivalent to assuming in the reasoning from effect to 
cause, that only one cause was in existence which could 
have produced the given effect. 

76. A Disjunctive Proposition is one that consists 
of two or more Categoricals, connected by the conjunc- 
tions " either " and *' or,'* the force of which is, to slale 
an alternative; i.e. to imply that some one of the cate- 
goricals thus connected must be true, but that all cannot 
be; e.g. either ^^A is By or C is will not be a true 
proposition unless one of the two members of it be true, 
but not both. If, therefore, one or more of these cate- 
goricals be denied (i.e. granted to be false) you may infer 
that the remaining one, or (if several) some one of the 
remaining ones, is true, and conversely, if one or some one 
be granted to be true the rest must be allowed to be false. 
E. g. " It is either spring, summer, autumn or winter, but 
it is neither spring nor summer, therefore it is either 
autumn or winter." Or, " It is spring or summer, there- 
fore it is not autumn or winter." It must be noted that 
for a Disjunctive Argument to be possible, the members 
of the Disjunction must be mutually exclusive. Other- 
wise the rejection of one alternative will not imply the 
acceptance of the other, e.g. suppose we say books are 
either instructive or amusing," it does not follow that 
because they are not "instructive" they are "amusing," 
or, that because they ^re instructive " they are not 
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"amusing;" they may be both or neither. For the 
Disjunctive Proposition therefore to be formally available 
as a premiss, it must involve a positive and privative con- 
ception, according to the principle of Dichotomy. 

77. The Dilemma is a complex kind of Conditional 
Syllogism thus described by Whately. " If you have in 
the Major Premiss several antecedents all with the same 
consequent^ then, these Antecedents, being (in the minor) 
disjunctively granted (i.e. it being granted that some one of 
them is true), the one common consequent may be inferred, 
(as in the case of a simple Constructive Syllogism:) 
e.g. li A\% C is Z>; and if is • F, C is Z>, but either 
A is B, or X is F; therefore C is Z>." *'If I evict my 
tenant he will not pay his rent; and if I do not evict him 
he will not pay his rent ; therefore I shall not obtain my 
rent on either condition." But if the several antecedents 
have each a different consequent^ then the Antecedents, 
being, as before, disjunctively granted, you can only 
disjunctively iniex the consequents; e.g. if A is i?, CisZ>, 
and if ^ is E is but either A is B, ox X\s F, 
therefore either Cis Z>, or E\s R "If iEschines joined 
in the public rejoicings, he is inconsistent; if he did not, 
he is unpatriotic : but he either joined or not : therefore 
he is either inconsistent or unpatriotic." This case as 
well as the foregoing is evidently constructive. In the 
Destructive Form, whether you have one Antecedent 
with several Consequents, or several Antecedents either 
with one, or several Consequents; in all these cases if 
you deny the whole of the Consequent or Consequents, 
you may in the conclusion deny the whole of the 
Antecedent or Antecedents, e.g. If this man is Sir Roger 
Tichbome he will recognize Sir Roger Tichbome's ac- 
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quaintances ; if this man is not Arthur Orton he will not 
be acquainted with Arthur Orton's friends; but he does 
not recognize Sir Roger's friends and he is acquainted 
with Arthur Orton's friends ; therefore he is not Sir Roger 
Tichborne, and he is Arthur Orton. This, however, as 
Whately observes, is not a true dilemma, but a combined 
pair of Destructive Conditional Syllogisms. "The true 
Dilemma is, a Conditional Syllogism with several antecedents 
in the major ^ and a disjunctive minor ^ The real destructive 
Dilemma is that which has (like the constructive ones) a 
disjunctive minor Premiss^ i.e. when you have several 
Antecedents with each a different Consequent; which 
consequents (instead of wholly denying them, as in the 
case above) you disjunctively deny; and thence, in the 
Conclusion, deny disjunctively the Antecedents : e.g. if A 
is JB, C is D\ and if -X" is E is F\ but either C is 
not Z>, or E is not F\ therefore, either A is not or X 
is not K "If a man is prudent, he will not do evil 
deliberately ; and if a man is strong, he will not do evil 
impulsively ; therefore, if he does evil, he must be either 
foolish, or weak." 

78. An Enthymeme is a Syllogism with one Premiss 
suppressed. As all the Terms will be found in the 
remaining Premiss and Conclusion, it will be easy to fill 
up the Syllogism by supplying the Premiss that is wanting, 
whether Major or Minor : e.g. " Caesar was a tyrant ; 
therefore he deserved death." Here, the premiss sup- 
pressed is the Major : " All tyrants deserve death." " A 
free nation must be happy; therefore the English are 
happy." In this example the Minor Premiss is under- 
stood, viz. " the English are free." All ordinary discourse 
abounds in Enthymemes, or tacit assumptions, and it is 
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one of the most useful exercises in Logic to examine 
an argumentation as usually set forth, in order to elicit 
the latent premisses, and test the validity of the infer- 
ences. For, as Whately remarks, the Enthymeme is not 
strictly syllogistic; i.e. its conclusiveness is not apparent 
from the mere form of expression, till the suppressed 
Premiss shall have been, either actually. or mentally sup- 
plied. The expressed Premiss may be true, and yet the 
Conclusion false. 

79. "The Sorites is a string of Syllogisms, in the 
first figure, in which the Conclusion of each is made the 
Premiss of the next, till you arrive at the main or ultimate 
conclusion of all. The Predicate of the first proposition 
is made the Subject of the next; and so on, to any 
length, till finally the Predicate of the last of the Premisses 
is predicated (in the Conclusion) of the Subject of the 
first : e.g. A (either every A, or some A) is every B is 
C, every C is Z>, every D '\% E \ therefore A E\ ox 
else no D is therefore A is not E, The English 
are a brave people ; a brave people are free ; a free 
people are happy, therefore the English are happy." A 
Sorites, then, has as many Middle Terms as there are 
intermediate Propositions between the first and the last ; 
and consequently, it may be drawn out into as many 
separate Syllogisms ; of which the first will have, for its 
Major PremisSy the second, and for its Minor, the Jirst, of 
the Propositions of the Sorites ; as may be seen by the 
example. "In a Sorites the first proposition, and that 
alone, of all the premisses, may be particular; because in 
the first figure the Minor may be particular, but not 
the Major; and all the other propositions prior to the 
Conclusion, are major premisses. It is also evident that 
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there may be, in a Sorites, one, and only one negative 
premiss, viz. the last : for if any of the others were 
negative, the result would be that one of the Syllogisms 
of the Sorites would have a negative minor premiss; 
which is (in the first Fig.) incompatible with correctness." 

The Sorites is adapted to exhibit trains of reasoning, 
and the process of piecing together evidence or inductions, 
see Mill's Logic, Book ii. Chap. iv. § 2. 
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I. The succession of events in external nature 
occurs in a constant uniform order and connexion. By 
becoming acquainted with this order and connexion, 
man is able to control these events, and in some measure 
to anticipate, imitate, or frustrate them. Thus through 
such knowledge he is converted from a slave, into a 
master, of nature. Inductive Logic has for its object the 
investigation of the processes of reasoning by which the 
processes of nature are tracked and her mysteries unveiled. 
Nature on ultimate analysis is a number of elementary 
forces, energies, or powers, capable of effecting changes, 
either when acting singly or in combination. A group 
or aggregate of such powers or forces either permanently 
or temporarily combined is termed an object, and these 
constituent elements, powers, or energies are the pro- 
perties of objects. Objects are therefore a combined set 
of natural forces capable of exercising an influence on 
other objects with which they may be brought into rela- 
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tion. All the processes of nature, the sequences of 
events, and the eternal changing panorama of the uni- 
verse, are produced by the action, reaction, and inter- 
action of objects or groups of elementary forces. The 
intrinsic property or potency of each elementary energy is 
constant and uniform in its operation. It is liable to be 
neutralized or suspended when acting in concert with 
others, but its native capacity although disguised is still 
existent or militant. The consequence of this uniformity, 
constancy and identity in the mode of operation of 
natural agencies is a corresponding uniformity, constancy 
and identity in the natural processes or series of events 
of which these agencies are the source and origin. The 
energies of nature being identical in their operation, the 
processes into which they enter as factors or elements 
will naturally present a certain degree of uniformity. 
Sequences of events will occur and recur in cycles or 
orderly series, one or more links of which being known 
the rest may be predicted. These orderly and uniform 
processes of natural phenomena are termed laws of nature. 
A law of nature therefore is any regular and constant 
processy sequence^ or mode of operation of natural agencies. 
The phenomenon we call Fire or combustion is a natural 
process into which enter two elementary gases or natural 
agencies. Oxygen and Carbon, endowed with certain 
properties or modes of operation disclosed under certain 
conditions. These modes of operation are themselves 
laws, since their action is uniform, and the processes into 
which they enter are also laws, since uniform agencies 
produce uniform processes. The process of .combustion 
is therefore a law of nature, and the statement embodying 
or expressing this law is the proposition "^z// fire burns^'' 
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which merely gathers up into one enunciation the past, 
present, and future behaviour of certain constant and 
fixed natural agencies, powers, or capacities, when 
brought into identical relation to each other. 

Uniform agencies produce uniform processes. The sun 
has the property of radiating heat and light in definite 
quantities to definite distances. All the particles of which 
the earth is composed have the property of attracting 
other particles with an energy measured by the inverse 
square of their distance, and of also being attracted in 
the same manner. From the constant and identical action 
of these powers in Sun and Earth, there results that 
infinite variety of changing phenomena, those series and 
cycles of events which we call the Seasons. Thus from 
the combined operation of two or three elementary attri- 
butes, powers, properties or agencies, there arise those 
uniformities of more or less complexity, those cycles of 
events and changing phenomena recurring in fixed order, 
which we call laws of nature*. 

2. The ultimate aim of human knowledge is to ascer- 
tain the mode in which natural agencies will behave under 
given conditions. This mode of behaviour is called the law 
of their operation. The aim of Science then is to discover 
the law of the operation of natural agencies, either acting 
singly, or in combination. In considering the uniform 
processes of nature or chains of events, it would seem 

* The Duke of. Argyll says that the fundamental conception of 
Law is an ascertained working sequence or constant order among 
the phenomena of nature. Reign of Law ^ chap. ii. According to 
Kant, the laws of nature are the fixed relations of objects appre- 
hended in a similar manner by all intelligences under similar circum- 
stances. 
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that each link in a series is necessary to the production 
of the next following in order of time. We give the 
name of Cause to this antecedent link, and the name of 
Effect to that which succeeds. We ascribe to the antece- 
dent link the power of producing the consequent, or in 
other words we assume that the consequent is a necessary 
result of the operation of the antecedent. Law is there- 
fore a constant exhibition of the sequence of cause and 
effect; the Cause being the united or concomitant 
action or interaction of two or more natural agencies; 
the Effect being the resulting phenomenon which is itself 
a new aggregate of natural agencies ready to enter into 
combination or united action and become the cause 
of some new effect. Thus to revert to our former 
illustration the joint agency of the gases Carbon and 
Hydrogen results in the production of a phenomenon 
which is the agent we call fire. This fire again is itself 
an agent capable of entering into combination with other 
agents and becoming a cause, part of a cause, or link in 
a sequence, for the production of new effects. A cause 
then is an aggregate of natural agencies whose interaction 
gives birth to a new phenomenon called an effect, in- 
corporating these same agencies in a new mode of com- 
bination. A law is the successive action of causes in a 
series of phenomenal changes. 

3. // would thus appear that the ultimate aim of 
Science must be to discover the capabilities^ powers^ or modes 
of behaviour of simple, primary, elementary, natural agents 
under definite conditions, or when brought into definite rela- 
tions to each other. But the fundamental properties or po- 
tencies of natural agencies are not generally disclosed to 
immediate observation. The phenomena of nature with 
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which man is directly environed are effects due to the 
united action of agencies, which therefore have to be 
analyzed into their constituent elements, before a know- 
ledge of the primary properties of simple agents can be 
obtained. The spectacle of a course or cycle of natural 
events does not suggest the possibility of their regularity 
order and rhythm being due to the sustaining operation of 
some few natural elementary agents. When Kepler 
marked the elliptic orbits of the planets, the periodic 
times, and other laws or uniformities which they exhibited, 
Ue probably did not suspect that the universal tendency 
of matter to gravitate was the prime causal factor or agency 
at work behind the whole panorama. It is true that the 
ancients seem to have had a lurking suspicion that the 
complicated but orderly processes of nature may owe 
their production and maintenance to the continuous 
operation of some occult energy, hence the futile re- 
searches after such things as the elixir of life, the phi- 
losopher's stone, perpetual motion &c. But it has 
been reserved for the present age distinctly to realize the 
conception of elementary properties susceptible of ex- 
perimental verification. 

4. The Efficiency y Active Principle, Potency or Work- 
ing Energy of every elementary natural agent is constant, 
uniform, and identical The Carbon of to-day does 
behave in the same way under assignable conditions as 
the Carbon of yesterday or a thousand years ago, and 
what is more important to Human Beings, will behave 
the same in the future as it always has in the past. It 
may be asked on what grounds we believe this wide 
reaching generalization? The reply is, a thing is what it 
does, or what it is capable of doing, which is proved by what 
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it does. In other words the nature of a thing is defined 
by its mode of manifesting its activity. Essence is Agency, 
If this conception of existence be admitted, the immu- 
tability of elementary properties becomes a necessity of 
thought, as well as a fact of nature. If Carbon has its 
distinctive and identifying attributes defined by its mode 
of behaviour when subjected to assignable conditions, 
then if those characteristic properties failed to manifest 
themselves when called upon to do so, we should not 
consider that the original element termed Carbon had 
lost its energy or virtue, but we should be constrained to 
think that this element Carbon did not exist, or was not 
in evidence, on the given occasion. Once conceive, 
admit, or realize that the behaviour of a thing is a test of 
its identity, then we shall be compelled to say that the 
thing is something different when its form of activity is 
different. This paramount truth should be, together with 
its corollaries, constantly recognized, and distinctly ex- 
pressed. One of the most important consequences 
flowing from this principle is that no agent or group of 
agents has any intrinsic power of changing itself or modi- 
fying its own properties. All alteration in phenomena 
must arise from the interaction of elementary agents. 
Whenever a change is effected in a given set of elemen- 
tary agencies, it is an infallible token arid proof that some 
new agency has come into operation, — has combined its 
power with the original set, — and that their joint action 
has resulted in the production of a new phenomenon. 
Newton enunciated this all-pervading fact or Law in 
respect to the change of position in space wrought in any 
aggregate of material particles. He aflfirmed in his first 
law of motion that a body had no power in itself to 
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change its state of rest, or rate of velocity. This principle 
is only a particular case of the universal axiom that the 
manifested activity or mode of energy of any elementary 
finite agent or group of agents can only be changed, 
altered, or modified by the influence of some external, 
foreign, or new agency. This universal fact is generally 
summed up, expressed, and embodied in the statement 
that every effect must have a caused This maxim we 
now see is not the enunciation of a primary truth, but is 
a necessary corollary from the conception of identity of 
Being as constancy of operation which we have so often 
reiterated. It is for Science to determine how new 
agencies combine and enter into union or the sphere of 
operation with others. Proportionate combinifig quantity, 
spatial contiguity, and elective affinity bring about 
changes in sets of agents, or in other words create new 
effects. The agency termed Gravity is a power which 
seems to operate throughout the universe with intensity 
determined by distance. Mr Mill distinguishes the com- 
bining processes of natural agencies into two kinds, one 
where the resultant or produced agent is of the same 
kind as the component factors which produce it, or in 
other words where the effect as an agent has the same 
properties as the co-operating causes. This is generally 
called mechanical combination, and is really the effect of 
the addition of a number of like powers, whose sum or 
whole is therefore not different to its constituent parts. 
But there is another species of union into which natural 
agents enter. This is in the case where the factors are 
not of the same kind, and where the resultant compound 
is a new agency different to its constituent elements. 
Water, for example, has for its chief ingredients Oxygen 
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and Hydrogen, but the properties of Water are different 
from those of either Oxygen or Hydrogen. This sort of 
fusion is called chemical combination; there is only one 
kind of natural agency which is susceptible of mechanical 
union, viz. that kind of energy known as force, the pro- 
perty of which is to overcome resistance and create 
motion. Properly speaking, the principles of inductive 
Logic are only applicable to the inquisition of phenomena 
under their chemical aspect. 

5. The two most universally present facts in nature 
we have seen are the identity in the mode of operation 
of natural agents, and the causal necessity of change. 
These correspond to the principles of identity and suffi- 
cient reason, noticed as Laws of Thought by logicians. 
The principle of identity is indeed a necessity of thought, 
or a necessary mode of apprehending the being of things. 
Things are what they doy and when they act differently 
they become different, but as their identity must subsist 
intrinsically, all change must depend upon the interference 
of something extrinsic, in other words, no change can take 
place without sufficient reason, or cause, or alien agency. 
Ever}' effect must have a cause, every change must have 
a sufficient reason to account for it, this is the instinctive 
dictate of common sense in common life resulting from 
the evidence of uncontradicted experience. This is the 
ground of the belief in the absolute universality of causa- 
tion, which those are content to adopt who will only 
admit experience as the criterion of truth. But the 
evidence of experience itself depends for its cogency on 
the higher principle of identity which we have noticed. 
Nature's modes of operation are identical. 

6. It will contribute to the elucidation of the subject 
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if we enumerate the chief aspects under which the 
principle of causation may be viewed in the discus- 
sions of Inductive Logic, i. Every effect must have 
a cause. 2. The same cause will always produce the 
same effect. 3. If the cause is present the effect must 
be present. 4. If the effect is absent the cause must be 
absent. 5. If a given cause is absent it does not follow 
that a given effect need be absent. 6. If a given effect 
is present it does not follow that a given cause need be. 
The reason of these propositions is sufficiently obvious 
from what we have already stated with regard to the prin- 
ciples on which the processes of nature are established. 
The first two are manifestly the principles of sufficient 
reason and identity respectively; the third and fourth are 
self-evident, mere statements of the activity of physical 
phenomena. 

7. The two latter statements rest upon the as- 
sumption that it is competent for the same effect to be 
produced at different times by different sets of causes or 
agencies, so that the non presentation of any given set of 
causes does not imply that an effect would not happen 
which would have happened if the given set of causes 
had been present. If two or more sets of causes could 
produce the same effect, it does not follow that the 
absence of any one set of causes would necessitate the 
non-occurrence of the effect. The roads may be wet 
although it has not rained, because a water-cart may 
have produced the same result. Similarly it is im- 
possible to argue from the existence of any effect to the 
set of agencies which produced it ; if we find the roads 
wet, one cannot say whether the proximate agency at 
work has been a water-cart or a shower. This condition 
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of causal reasoning is termed by Mill plurality of causes. 
If admitted as a valid aspect of the Logic of Induction 
it vitiates entirely any evidence grounded on effect simply. 
That is to say, from the observation of phenomena barely^ 
we can argue nothing historically concerning the processes^ 
series of events or chains of agency which may have con- 
curred to their production. The only condition on which 
the argument from effect to cause is valid, is the absolute 
certainty that the effect could only have been produced 
by one given set of agents. Otherwise the ascription to 
one out of many possible modes of production can only 
be hypothetical. The importance of this consideration 
cannot be overrated, as the neglect of it leads untrained 
minds to place on the same level of proof, and to con- 
sider as equally cogent, two kinds of evidence whose 
force differs to the extent of one being the strongest and 
the other the weakest possible. 

8. The argument from cause to effect is perfectly 
irrefragable, that is to say, when a given effect has been 
brought into being by the observed operation of a set 
of assignable agencies, the necessary connexion of such 
cause and effect is according to our previous remarks 
absolutely unimpeachable. But on the other hand, if we 
admit the possibility of plurality of causes, the argument 
from any phenomenal effect to the agency which may 
have produced it varies in validity according to the 
number of possible causes which may have been in 
operation ; and if these are infinite, the value of the 
evidence is zero. All kinds of proof called theoretical, 
hypothetical, historical, and genetic are liable to this 
infirmity, and unless their weakness can be compensated 
for by collateral sources of evidence, they afford no 
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absolutely valid basis of belief, but only a more or less 
high degree of probability. In forensic cases, what is 
called circumstantial evidence, upon which the life of 
a human being on trial for murder often depends, par- 
takes mainly of this hypothetical character. Many a mis- 
carriage of justice has been hazarded by a clever advocate 
springing on a jury a vivid, coherent, and consistent theory 
of the series of events of which the cririie was the final 
outcome. To undisciplined minds the plausible recital of 
the mode in which an event might have happened^ is almost 
equivalent to a proof that it did so happen. In the recent 
trial of O'Donnell for the murder of Carey the Approver, 
the counsel for the defence wove such a consistent theory 
of events and circumstances (which if they had happened 
would have made the act one of self-defence) that the 
sense of the jury was for a moment completely obscured, 
and they were only recalled to a rational estimate of the 
aspect of the case by the Judge reminding them that 
there was not a particle of evidence to show that any 
single one of the events or circumstances recounted by 
the counsel for the defence had ever been in operation. 
To convert an hypothesis into a proof, it is absolutely 
necessary to be able to demonstrate two things, i. That 
a certain set of agencies if operating would produce a given 
result, 2. That they actually have been operating. Now the 
untrained intelligence attributes much more importance 
to the first than to the second element of proof, so much 
more indeed, that the latter is often dispensed with 
altogether, or is not called into requisition until the 
jealousy of rival hypotheses demands corroboration for 
one theory rather than another. It is true that Science 
could make very little progress without hypotheses, they 
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give point and method to researches into the labyrinth 
of natural processes. There are, however, two distinct 
kinds of scientific enquiry, in one of which hypotheses 
must always remain in the region of probability, in 
the other it is possible to convert hypotheses into facts 
and probability into certainty. 

9. There is a group of Sciences occupying the most 
important field of human research known as Experimental 
Sciences^ in which the phenomenon or effect to be ac- 
counted for can be actually reproduced at will, and hence 
the agencies adequate to its production can be dis- 
covered. In other words, the active properties of natural 
agents can be made to display themselves once and for 
all, since by the principle of identity what a thing is 
capable of doing once it is capable of doing always. The 
business of Inductive Logic is to establish rules by which the 
value of the evidence furnished by experiment as to the 
character of natural agents may be tested. Experiment is 
the artificial creation of experience^ experience is the actual 
perception of a natural process, consisting of the se- 
quence of cause followed by effect. Experiment there- 
fore can only be applied to the phenomena of change or 
succession. . Co-existent phenomena are not amenable 
to evidence afforded by experiment, and are not sus- 
ceptible of any precise verification, but as we shall see 
afterwards merely reach a degree of probability de- 
pendent upon a number of instances observed. The 
proposition that crows are blcuk^^ which asserts the 
co-existence of a black colour with the other attributes of 
a crow, was once thought to be the type of an inductive 
generalization gathered from the experience of particular 
instances. Until the discovery of Australia the truth 
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of this proposition was considered absolute and uni- 
versal. Now, however, there have been discovered in that 
Continent birds with all the other marks of crows, but of 
a white color. Hence the inductive generalization is 
imperfect The reason is, that such a generaUzation 
cannot be reduced to the principle of causality, and 
therefore can never be capable of absolute verification. 
This point is important, and should be thoroughly grasped 
before further progress is made in the subject. 

lo. All the phenomena of nature are either groups 
of co-existent attributes termed objects, in which the 
energies or natural agencies appear to exist in a kind of 
statical equilibrium balancing and neutralizing each other 
and exhibiting a kind of permanence or stabihty — or they 
are events, stages of change, in which the co-existing 
attributes of objects are resolved and dissipated, again 
to reform into fresh phenomena under the action of 
elementary forces. It is often thought that the constitu- 
tion of objects must be dependent upon causal agency 
in the same manner as the stages of change or the suc- 
cession of events. The structure and function of organized 
beings have however of late years been subjected to a 
revised scrutiny under the light shed by the theory of 
evolution, which has been a veritable Novum Organum 
in the researches of modem science. According to this 
doctrine, development, not causation, is the proximate 
object of investigation in the permanent classes of co- 
existent phenomena designated plants and animals. The 
connection of development with causation, agency, or 
energy is a very subtle problem not yet probed, and 
scarcely recognized, belonging to the province of Meta- 
physics rather than Logic. The idea of Causation 
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as the instrument and ground of induction by experiment 
is not applicable to the phenomena of co-existence in 
nature, that is, no conclusions can be arrived at as to any 
necessary connexion or relation between the parts, 
organs, qualities, attributes or properties of the various 
classes of phenomena making up the total of organized 
existence. We say that horned animals are ruminant, 
because, we find this to be the case with every species 
of horned animal which has come under our observa- 
tion. Evolution may further tell us that hornedness and 
ruminancy are parallel modes of development necessarily 
differentiated through some primordial potentiality. But 
we cannot perceive causal agency at work, we cannot detect 
the beginning and end of a change, which is the absolutely 
indispensable requisite of experiment, or creation of artifi- 
cial experience. Organic beings grow and develop, but we 
cannot make them do so at our pleasure, we cannot experi- 
ment with them, we cannot control the beginning and end 
of change, and until we can, we have no valid inductive 
evidence upon which to base inferences. Experiment is 
the creation of an artificial experience of a change wrought 
under our observation. We must be able to know the 
precise antecedent state of a phenomenon, the elements 
which are present constituting this state and the circum- 
stances under which it exists, and then we must know 
besides accurately the state of the same phenomenon 
consequent upon the introduction of some disturbing 
agency. The elements constituting the antecedent state of 
this phenomenon together with the disturbing agency we 
call the CausCy — and the consequent state determined by the 
coefficiency of all the operating agencies^ we call the Eff^ect, 
Experiment therefore must involve a change, an event. 
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a succession, both terms of which are amenable to im- 
mediate observation. From the evidence thus afforded 
the active properties of natural agents can be with cer- 
tainty detected, and the law, that is, the constant tendency 
of their operation may be ascertained. 

II. The word Experience is by many loosely and 
vaguely identified with Induction, that is to say, the 
Inductive inference is said to be based on experience, 
while experience and experiment are considered syno- 
nymous. Experience, however, is a much wider meaning 
term than experiment. Experiment is, as we have said, 
the creation of artificial experience, but the immense 
preponderance of experience, in the ordinary sense of 
the word, consists of the passive reception of the fleeting 
impressions of sense, which are stored up with more or 
less fidelity in the memory. Now these impressions are 
themselves effects' of which the antecedent causes are 
not generally accessible to superficial observation. Unless 
therefore some method of carefully testing, sifting or corro- 
borating the evidence furnished by the senses is adopted, 
the records of bare experience however faithfully regis- 
tered in the memory afford no trustworthy data for 
scientific inference. Experience tells us that two events 
have succeeded each other, or that two properties co- 
exist in every member of some species of organized exist- 
ence. The constancy of the conjunction is to ordinary 
minds the warrant of their causal connexion, and the 
strength of this belief is always proportionate to the 
observed frequency of the coincidence. Frequency of 
conjunction therefore is really made the test of causal 
connexion, and constitutes the argument from experience, 
the data of inductive inference. We have already seen 
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that in its crudest form this kind of evidence has no 
weight whatever, is in fact the same as the old logical 
fallacy of "Post hoc propter hoc." Experience pure and 
simple is no valid ground of inferencey and experience alone 
is not the basis of scientific knowledge^ it is only that kind 
of experience experiment creates which is really the justiftca- 
tion of prediction arising from a belief in the identiccU 
operation of natural agencies, Kant probed the true 
nature of experience, and the kind of experience upon 
which scientific, that is, predictive knowledge was based. 
As an instance of such knowledge he adduces the ex- 
ample of a physicist, who can make a ball of given weight 
roll down a plane with a calculable "velocity, by ad- 
justing the angle at which the plane is inclined to the 
horizon, 

1 2. All experience then is not experiment, although 
experiment is a species of experience. Experiment can 
only be applied to phenomena of succession, not to pheno- 
mena of coexistence. Causal connexion can only be 
proved by experiment, and the active properties of natural 
agents can only be discovered and tested by the mode in 
which they manifest themselves in the causal process. 
These principles are so simple and obvious that they 
seem hardly worth the trouble of stating. Most writers 
on Inductive Logic accordingly assume them as the 
background of their reasonings on the subject. Hence 
they are often overlooked by the student in consequence 
of their not being noticed by the author. There is 
nothing recondite or peculiarly characteristic of scientific 
procedure in experiment, the unsophisticated mind has 
ever appealed instinctively to this mode of proof, and 
embodied the rule in the proverb, "The proof of the 
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pudding is in the eating," or "A burnt child dreads the 
fire." It was the humble pretensions of the method of 
experiment, and its perpetual adoption in the circum- 
stances of common life, that probably prevented philoso- 
phers and scientific men during so many ages from 
recognizing and enunciating the absolute and indis- 
pensable necessity of basing all precise knowledge of the 
powers of natural agents on experience verified by ex- 
periment. The genius of Bacon is supposed to have 
directed the attention of the learned to the value of ex- 
periment in proving causation. What, however, contri- 
buted most to obscure the ancient methods of research, 
and is now somewhat confusing in the logic of discovery, 
is the fact, that experiment, although the ultimate final and 
fundamental stage of investigation, is not generally the 
initiation or commencement of the process. Discovery 
must commence with tJie observation and detection of laws, 
and these laws are not amenable to experimental 
methods. 

13. The term Law is applied to two different kinds 
of activity. Those which Mr Mill terms laws of nature 
are the ultimate properties or energies of natural agents, 
permanent in their nature, constant in their operation, 
such as gravitation. But it is seldom that the activity of 
an elementary agent can be detected by simple observa- 
tion; such activity combining with the activities of other 
natural agents may present itself under manifold disguises, 
which it is the aim of science to penetrate. But a thing 
is what it does, that is, the activity of the thing is the thing 
itself, the law of anything is its active property or operating 
tendency. Such laws then are not patent, but have to be 
disengaged from those with which they are compounded. 
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Secondly, the word law is applied to the uniformities of 
action exhibited by natural phenomena. These uniformities 
are not latent or occult tendencies or potentialities, but 
patent positive overt manifestations, such as the law of the 
Planetary motions. It is obvious that these laws which are 
open and manifest in their operation must offer themselves 
earliest for discovery^ Patient observation and accurate 
registration are the only methods requisite for their ascer- 
tainment. In the last half century these methods of 
observation and registration have been brought to a high 
degree of perfection ; especially has the idea been suc- 
cessfully applied of noting cycles and periodic changes 
by means of geometrical curves. The principle of con- 
tinuity, which assumes all changes in nature to take 
place through insensible gradations, corresponds to the 
conception in Geometry of a curve made up of infini- 
tesimally small points. Hence any change can be ade- 
quately represented by a curve, and the geometrical pro- 
perties of such a curve will often assist in the investiga- 
tion of the laws of physical changes, or prove that such 
laws exist where least suspected. Some writers think 
that the chief part of the logic of induction consists in 
the improvement and extension in the methods of dis- 
covery, which have proved so singularly serviceable of 
late. But the laws^ the discovery of which these methods 
are designed to fcudlitate, are the laws which phenomena 
exhibit^ not the laws of the being or ultimate properties 
of things, which Science must hold chiefly in view. 
Kepler discovered the laws which celestial phenomena 
exhibit, but it was left for Newton to detect the universal 
law which constitutes the fundamental attribute of all 
matter. The laws which phenomena exhibit and which 
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are primarily open to observation and discovery, but 
which are not primary iflodes of being, Bacon designated 
"Axiomata Media," and the distinction between Dr 
Wheweirs and Mr Mill's views of the objects of Inductive 
Logic seems to be, that the former makes the business of 
induction the examination of methods of discovering these 
middle laws by observation and registration, while Mill 
analyzes the process of experiment as affording the neces- 
sary evidence in the proof of the primary properties of 
things. There need be no opposition in the scope of 
the subject recognized by these eminent thinkers. Mill's 
Methods of Experiment are not very comprehensive in 
their range of exact application, and they labour under 
the reproach attaching to the rules of formal Logic, viz. 
that of examining a process, which the ordinary mind 
performs instinctively every moment without knowing or 
caring how or why, and which no amount of investiga- 
tion will improve or facilitate. Whewell's rules on the 
other hand are of real assistance to the observer by de- 
picting law under visible forms. 




LECTURE II. 

METHOD OF DIFFERENCE. 



14. By means of experiment we endeavour to make 
some natural agent disclose its nature in displaying its 
Causal Efficiency. Mr Mill has formulated the mode in 
which such evidence is obtained under the name of the 
Method of Difference. This with four other processes 
he constitutes the chief means by which the data for In- 
ductive Inference are collated. These five methods as 
stated by Mr Mill are, i. The Method of Agreement. 
'2. The Method of Difference. 3. The Joint Method of 
Agreement and Difference. 4. The Method of Concomi- 
tant Variations. 5. The Method of Residues. Of these 
five methods, it seems admitted by Mr Mill that the 
Method of Difference is the only one capable of furnish- 
ing direct proof of the actual operation of Causal Agency. 
And as according to our view it is only through Causal 
Efficiency that the active properties of natural agents are 
manifested, it follows that the Method of Difference is 
strictly speaking the only procedure by which the elemen- 
tary energies of nature can be detected. In this method 
we witness a change actually operated under direct ob- 
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servation. Of this change we see the beginning, the end, 
and the proximate agent. The stress of the proof lies 
in the knowledge we have that the only causal agent 
which could possibly have produced the observed change 
is the one which we ourselves have introduced into 
the experiment. The mingling of a certain quantity of 
sugar with a cup of tea renders the liquid capable of 
producing on the palate the sensation termed sweetness, 
which previous to the introduction of the sugar it had 
not the property of doing. Here then is a change of 
which we perceive the beginning, the end, and the proxi- 
mate agent. We know how the tea tasted previously 
to the insertion of the sugar, we are conscious of^ the 
change of flavour effected, and we are certain that the 
sugar was the only disturbing agency brought into play. 
The steps are: i. We observe the phenomenon in a cer- 
tain state, that is, we observe a set of natural activities 
constituting a stable group. 2. We mingle some foreign 
agency with this group. 3. We note a change or fresh 
constitution of all the activities in operation. By the 
principle of sufficient reason, already enunciated, we* 
presume that this change could not have been effected 
without the direct and instantaneous agency of some 
disturbing cause, but we are assured that only one such 
interfering agency was in actual operation. Hence we 
legitimately infer that this one must be the proximate 
cause of the change. We may then appeal to the law of 
Identity, and confidently affirm that under like conditions 
a similar agency would effect a similar result. Hence 
we have obtained what is termed an Inductive generali- 
zation, a Law or uniformity of Nature, a possible mode 
of behaviour of a natural agent under given conditions. 
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15. In the process we have described the agent 
whose activity we wish to provoke is introduced into a 
group of other elements, and a change is observed conse- 
quent upon the presence of an alien activity. This is the 
most direct kind of affirmative evidence furnished by the 
Method of Difference. There is, however, a counter pro- 
cess amenable to the same principles, which consists in 
removing some constituent of a given compound and 
observing how the phenomenon is affected thereby. The 
object generally is to discover the cause of a present 
effect, as the procedure already described discovers the 
effect of a given impending cause. The reasoning is 
mutatis mutandis the same in both instances. We find 
that some phase of a given phenomenon vanishes with 
the abstraction of one of its elementary constituents. 
We therefore argue that the element removed must be a 
proximate agency in the production of the effect which 
has been destroyed. The effect originally existing must 
have been due to some present energy in actual opera- 
tion, and the withdrawal of the effect can only be attri- 
buted to the extinction of the influence of the agent 
which has been eliminatedj since no other possible agent 
can have intervened, and by the law of sufficient reason 
some activity must have ceased to operate if part of the 
total phenomenon disappears ; in fact, a new effect has 
been produced by the absence instead of the presence of 
a proximate agent. Common experience abounds in 
examples of this process of inference. A man feels dis- 
comfort from some derangement of the digestive func- 
tions, and surmising that the cause must lie in some 
item of his diet, he forthwith proceeds to abstain from 
the supposed cause of the malady, the discomfort ceases, 
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and the natural inference is that the source of the evil 
was the article of diet which he has abandoned. The 
validity of the experiment depends upon the absolute 
certainty with which it can be ascertained that the agent 
which we have removed is the only element excluded. 
In the illustration given it is possible that the patient 
may have modified some other habit of his life, as well 
as have relinquished some kind of food. It would 
then be difficult to say which had been the real remedial 
measure. This may be called the inverse or negative 
application of the Method of Difference, but Mr Mill 
places it in the foreground as the typQ of the experi- 
mental method under its most characteristic aspect. 

1 6. The Method of Difference last examined is that 
by which the causal dependence of co-existent phenomena 
may sometimes be proved. This is, however, only possible 
when one element of a group of co-existent factors can 
be detached and the consequences noted as above de- 
scribed. Thus the connexion of co-existent phenomena 
is tested by reducing them to phenomena of succession^ and 
making them amenable to experimental proof In many 
classes of cases however this disengagement of some factor 
of a total phenomenon is not attainable. There is in fact 
no reason prima facie to suppose that the co-existent 
parts of a phenomenon are of necessity causally con- 
nected, and whether the dependence is one of causation 
or not is the primary fact to be determined ; p^s of a 
whole may co-exist either in mechanical, organic, or 
causal union. Organic union means the dependence 
of parts of a whole through the whole. They co-exist 
and are coherent not directly, but as members of one 
body. When this is the case it is impossible to dis- 
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sociate one organic constituent without destroying the 
totality. This is a difficulty in physiological researches. 
The investigator cannot discover the connexion of the 
vital organs because he could not remove one of them 
without destroying the living organism. Hence the 
futility of endeavouring to establish universal laws of 
connexion between the constituent parts of concrete 
objects. They must be capable of being reduced to pheno- 
mena of succession susceptible to experimental proof by the 
Method of Difference, Suppose we wanted to prove that a 
certain kind of odour and colour were causally connected 
in flowers, how would it be possible to prove that these 
were causally connected? we could not remove either 
the smell or the colour. 

17. The most salient feature of the proof of causal 
dependence derived from the evidence afforded by the 
Method of Difference is, that it does not rest at all on 
any ascertained frequency of conjunction; there is a 
rooted prejudice to the contrary which is entertained by 
most writers, although Mr Mill does not share it. The 
cogency of experimental evidence is entirely due to the absoltUe 
knowledge we possess that an agency has been inserted or 
withdrawn at a moment of time so immediately antecedent 
to the creation or extinction of a certain effect that no other 
cause could possibly have intervened. The entire reasoning 
upon which the inference rests is contained in the com- 
pass of a single instance, and no amount of repetition 
can add more evidence than is already attained. If it 
is advisable to repeat the experiment we do so in order 
to be certain that the process has been correctly per- 
formed. When phenomena are constantly observed to 
succeed each other in apparently inseparable conjunc- 
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tion, the belief is certainly engendered that there is a 
causal connexion between them, and Hume asserted 
that this constancy of succession was all that is meant 
by causation. The evidence afforded by frequency of 
conjunction lent colour to Hume's doctrine, but the ex- 
perimental method of difference seems to show that 
mere succession does not constitute causation. All causa- 
tion involves succession, but the act of experiment 
necessarily implies the conception of agency, and the 
competency or adequacy of the given conditions to bring 
about the given result. In a certain sense even the 
effect is not a consequent of the antecedents because 
they do not cease to exist when the effect begins to exist. 
In fact, the maintenance of the effect must depend on 
the permanence of the activity of the causes, " Cessante 
causa cessat et effectus,^* Succession in itself is a mere 
phenomenal incident, and the first task which science 
has to perform is to determine when phenomenal suc- 
cession does or does not involve causal dependence. 
This is to ascertain what Mr Mill calls "unconditional 
antecedence," which we suppose to mean that if the an- 
tecedent failed the consequent would also be wanting. 
Such a test can only be applied through the method of 
difference which can remove or reinstate an antecedent 
at will. Indeed by the experimental proof it is not suc- 
cession only which corroborates the suspicion of causal 
union; but as we have seen the final appeal is to a 
general maxim respecting the uniformity of nature. The 
common refutation of Hume's view that causation is 
mere succession is, that by this doctrine day may be 
called the cause of night. But this does not exactly attack 
the position of Hume because he would have been per- 
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fectly ready to admit that all succession is not necessarily 
causation; what he affirmed was that when causal effi- 
ciency was said to have been operating nothing but 
succession had ever been observed. But when a change 
was reduced to an experiment by the method of difference^ 
would he still have persisted thcU nothing hut succession was 
discernible ? 

18. Hume's attempted identification of succession 
and causality roused Kant to the investigation of the 
whole subject of Causation. Kant, like Hume, found 
succession, or the time element, to play a very important 
part in our conception of phenomenal change, but Kant 
thought that ^xity of order was the essential characteristic 
of objective causation. According to his well-known 
illustration we may think of the top of a house first, and 
then of the foundations, or the thought of the foundation 
may precede the thought of the top ; but, turning to the 
objective fact, the house as a causal series, we are neces- 
sitated to conceive the sequence of changes which de- 
termined the being of the house as having happened and 
only being able to happen in one fixed irreversible order. 
This order of springing into being may have been from 
the foundation to the roof, or even from the roof down- 
wards, but one or other it must have been, and could 
not have been both. Like the logical laws of contra- 
diction and excluded middle, which affirm that a thing 
must either have one or the other determination but not 
both, so agency, causality, efficiency, or activity, must 
manifest itself in one or other of a fixed order of se- 
quence, but not in both. This Kant makes the criterion 
between ideality and actuality, between the thought of 
the thing and the thing itself, between the imagined and 
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the real. The thought of to-day may suggest the thought 
of the events of yesterday, or thinking of yesterday the 
mind is carried forward to the present time, the order in 
thought is indifferenty but the order in occurrence^ in fact, 
in reality, is single and definite. Yesterday must precede 
to-day, and we cannot imagine even Omnipotence re- 
versing the process. The cause must precede its effect 
and cannot be conceived as happening otherwise, al- 
though it is indifferent whether we think of the effect or 
the cause first, as mere modes of consciousness. Kant 
hence maintained that from the mere subjective ideal or 
reflective consciousness we should not be able to acquire 
the notion gf time as an objective fact The notion of 
time is engendered by the perception of causality. The 
successive instances of time occur in fixed irreversible 
order. But such order is as we have seen not a necessity of 
our thought about things but a necessity of things them- 
selves, or rather not a necessity of our thought of events but 
a necessity of the events themselves. So Schopenhauer 
seems to misunderstand another of Kant's favorite illus- 
trations of the same idea. Kant says we can only 
perceive a boat floating down the river in one direction 
and passing successively point after point, but we may 
imagine the same boat with equal facility floating up the 
river. What Kant meant was, that the boat must have 
done or be doing either one or the other. 



"The ship was cheered, 
The harbour cleared, 

Merrily did we drop 
Below the kirk, below the hill, 
Below the lighthouse top." 
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Kant meant that the progress of the ship was in a fixed 
order, determined by the fixed positions of kirk, hill and 
lighthouse, which order as an objective fact of occur- 
rence, an event, or fait accompli^ was irreversible and 
fixed. 

19. Causality therefore can only manifest itself in an 
assignable order of time, and the evidence afforded by 
the observation of a causal process must involve an 
element of time, a change, a before and after, a succes- 
sion, the terms of which are distinctly cognizable. Mr 
Mill, although he generally seems to take this view of Ex- 
periment as exhibited in the Method of Difference, does 
not accentuate or emphasize the time element necessary 
to the due exhibition of the method. He describes the 
process as follows: "If our object be to discover the 
effects of an agent we must procure A in some set of 
ascertained circumstances, as ABC, and having noted 
the effects produced, compare them with the effect of the 
remaining circumstances BC, when A is absent. If the 
effect of ABC is abc, and the effect of BC, be, it is evident 
that the effect of A is a. So again, if we begin at the 
other end, and desire to investigate the cause of an effect 
a, we must select an instance as abc, in which the effect 
occurs, and in which the antecedents were ABC, and we 
must look out for another instance in which the remain- 
ing circumstances be, occur without a. If the antecedents, 
in that instance are BC, we know that the cause of a 
must be A : either A alone, or A in conjunction with some 
of the other circumstances present," and the canon runs 
thus — "*If an instance in which the phenomenon under 
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investigation occurs, and an instance in which it does 
not occur, have every circumstance in common save one, 
that one occurring only in the former; the circumstance 
in which alone the two instances differ, is the effectj or 
the cause, or a necessary part of the cause, of the pheno- 
menon." Hence we see that neither in the formula of 
the process nor in the canon is it distinctly enunciated 
that the gist of the whole proof is the activity of the 
agent manifested in the production of a change. The 
word "instance** is ambiguous in signification, and it is 
not obvious that there are not two contemporaneous in- 
stances meant which differ by only one circumstance, 
instead of two successive stages of the identically same 
Instancey and that it is transition from one stage to another 
wherein the stress of the proof rests. Yet Mill evidently 
intends this by his illustration, "When a man is shot 
through the heart, it is by this method we know that it 
was the gun-shot which killed him; for he was in the 
fulness of life immediately before, all circumstanpes being 
the same, except the wound." In this example the 
identity of the circumstances in the two instances is in- 
sured by taking an organism at two stages, one before 
and the other after the introduction of a foreign agent. 
Hence the effect can only arise from the activity of the 
new agent 

20. The ultimate aim of Science is to acquire the 
power of prediction. The present is the material of 
feeling, the future is the sphere of knowledge, hence it is 
highly important to consider what conclusions respecting 
the future may be drawn from the evidence of the present 
furnished by the Method of Difference. We witness the 
actual change wrought in a group of phenomena by 
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the intrusion of an alien agenqr, or we observe the 
modification which ensues on the withdrawal of some 
constituent element. These changes are facts, their 
occurrence cannot be gainsaid, the question is, what 
warrant does this evidence afford of their recurrence? 
All general propositions are of the nature, of prophecy, 
they transcend experience, in so far as experience 
only teaches what has happened and not what will 
happen. This leap from the past and the present, to 
the future, is the inductive jump that Mr Mill speaks of, 
— the justification for which Kant sought to discover 
in the nature of human reason and the conditions of 
human knowledge. An Inductive generalization is a 
statement about some relation of things which based on 
the evidence of observed facts asserts something respect- 
ing facts which have not yet been observed. In the 
Causal process exhibited by the Method of Difference 
we see an agency at work effecting a manifest result. 
When this agency is again in operation, what assurance 
have we that a similar result will follow? By the principle 
of the uniformity of nature, which we have termed the 
law of identity, we can confidently predict that if all the 
present conditions of the experiment are undeviatingly 
repeated, the entire process will unerringly recur. This is 
almost tautological, but it is equivalent to stating that an 
Inductive generalization may be inferred from the mani- 
festation of causality elicited by the employment of the 
Method of Difference. Could we then affirm (to adduce 
Mr Mill's illustration) from the death of a man by a bullet 
in his heart, that such a cause would always produce a 
similar effect, or that every man with a bullet in his heart 
would die, the answer would be that so long as the 
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human organism remained constituted like that upon 
which the experiment was tried, the same result would 
follow, and the generalization would be justified. So far, 
then, the judgment grounded on the observation of 
causality is universal, contingently however to the reali- 
zation on all future occasions of the conditions existing 
at the moment of the experiment. Hence the generali- 
zation is subject to a condition, is therefore not absolute 
but contingent. Again, the evidence of the Method of 
Difference is obtained by a collocation of circumstances 
artificially combined. Over the recurrence of such a 
combination it is obvious that no verdict could be given, 
the whole character of the judgment is hypothetical, if ^ 
is C is D, but whether A ever will be is for ever 
beyond the range of human foresight. Human knowledge 
can only decide what will happen when certain natural 
agencies combine or come together^ but whether they ever will 
fulfil this condition it is impossible to predict. We can 
safely assert that the insertion of a lighted match will 
always be followed by the explosion of a barrel of gun- 
powder, but when and where this may happen no effort 
of science can determine. No unconditional prediction 
therefore can be based on any degree of knowledge we 
may possess of the efficacy of given agents to produce 
given results. There is no law of collocation involved 
in Causality, on the contrary Causality would almost 
seem to necessitate a certain degree of contingency. The 
principle of Evolution would banish contingency from 
the universe. 

2 1. Mr Stanley Jevons thinks it absurd to suppose 
that any kind of generality can be based on the evidence 
afforded by the observation of a single instance, and he 
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would be undoubtedly right if the essence of this single 
instance was not the Causal process realized by Experi- 
ment. Of course in the loose acceptation of Induction as 
the method of inferring general laws from repeated in- 
stances, the whole stress lies upon the repetition, and not 
on the Causality exhibited. The truth is that the Causal 
act has in itself an element of generality which enables it 
to dispense with any supposed aid accruing from fre- 
quency of occurrence. Causation is an objective gene- 
ralization as valid in one act as in many. Kant would 
call the employment of the Method of Difference a 
deduction of the category of Causality. By this he would 
mean that by Experiment the subjective conception of 
Causation, which might have been a mere figment of 
thought, was realized as an objective, actual, operating 
activity, an objective fact proved by experience to justify the 
subjective form. Kant himself prefers to dwell rather on 
the deduction or proof of the objective reality of the 
category of identity. But his procedure would have 
been far more intelligible if he had chosen the category 
of Causality, of the objective validity of which the experi- 
mental Method of Difference is a complete proof on Kant's 
own principles. Schopenhauer rightly thinks that Kant's 
exposition of the category of Causality is the most sub- 
stantial part of his system, and the notion of Causation 
justified and objectified in experience certainly relieves 
Kant from the suspicion of idealism with which he is 
often credited It is true that a lump of sugar and a cup 
of tea are in their last analysis only groups of sense im- 
pressions or modifications of consciousness. But the 
causal process which results from combining the two 
can never be reduced to sheer subjectivity. We may 
L. 8 
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ideally mingle the sugar in the tea, but we shall never 
succeed in generating a sensation of sweetness. The best 
antidote to a tendency to idealism is the contemplation of 
the Causal process, and with Kant himself Causality, 
Objectivity, and Reality, seem convertible terms. 

22. Of Mr MilFs other Inductive methods, only those 
designated the Method of Concomitant Variations and 
the Method of Residues, rest upon any proof of direct 
Causation, that is upon the observation of a change 
wrought in response to the introduction of a new agency. 
Mr Mill thus describes the method of Concomitant 
Variations, "Whatever phenomenon varies in any manner 
whenever another phenomenon varies in some particular 
manner, is either a cause or an effect of that phenome- 
non, or is connected with it through some fact of causa- 
tion." It is obvious here that every stage of variation 
may be regarded as the application of a fresh agency, 
and therefore all the reasoning founded upon the obser- 
vation of change and causality in the Method of Differ- 
ence can be equally employed in the process of Con- 
comitant Variations. We infer that the fire is the cause 
of heat in a room because the nearer we approach it the 
hotter we feel, or the larger we make it the higher the 
temperature of the room, but every increase in the degree 
of the intensity of the cause is practically the presentation of 
a fresh cause. This method is naturally employed to 
discover the dependence of cause and effect in those 
cases where the Causal agent cannot be wholly detached 
from the sphere of activity of the group with which it is 
mingled. But although it cannot be entirely isolated or ex- 
tinguished, the supposed agent may frequently be made 
to vary with assignable dififerences, and the corresponding 
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change in the effect being noted, their dependence is 
tested and verified. 

23. The procedure in the Method of Residues is 
stated by Mr Mill as follows, "Subduct from any pheno- 
menon such part as is known by previous inductions to 
be the effect of certain antecedents, and the residue of 
the phenomenon is the effect of the remaining ante- 
cedents." Suppose that we have the antecedents A, B, C 
followed by the consequents a, d, Cy and that by previous 
inductions (founded we will suppose on the Method of 
Difference) we have ascertained the causes of some of 
these effects, or the effects of some of these causes; and 
are thence apprised that the eflfect of A is a, and that the 
efifect of B is d. Subtracting the sum of these effects 
from the total phenomenon, there remains c, which now, 
without any fresh experiment, we may know to be the 
eflfect of C" We see here that as Mr Mill proceeds to 
observe "of the two instances which the Method of 
Diflference requires — the one positive and the other 
negative, the negative one or that in which the given 
phenomenon is absent, is not the direct result of observa- 
tion and experiment, but has been arrived at by deduc- 
tion*." Mr Jevons gives a homely illustration of the 
employment of this method. We can ascertain the weight 
of a closed box of goods by direct experiment, and we 
know the weight of the empty case by a previous obser- 
vation, hence we can infer the weight of the enclosed 
contents without having recourse to actual experiment. 
This method is not purely inductive because the whole 
process is not begun and ended in the compass of a present 
operation, there is an element of deduction contained in 
♦ Mill, Book III. chap. 8. 
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the procedure in so far as we depend on some knowledge 
acquired previously to the present experiment. It is 
especially to be noted that in pure induction based upon 
the Method of Difference no tincture of previous knowledge 
is necessary as material of reasonings and it is this purity 
from anything but the given existing present phenomena 
that renders the Method of Difference the absolutely 
necessarily initiatory, stage in the acquisition of all know- 
ledge. When it is said that all human knowledge is 
based on experience, the more appropriate phrase would 
have been that all human knowledge is based on experi- 
ment by the Method of Difference. Every impression 
on the senses is an experiment where the agent whose 
activity is tested is some external cause termed an object., 
The aptitude of this object under similar conditions to 
manifest its activity on the sense organs in a similar 
manner constitutes our notion of the objective and 
external world, of which we have a direct apprehension 
through the Causality revealed in the acquisition of know- 
ledge by experiment or experience. But as we have seen 
the very- idea of causality itself although realized in ex- 
periment is necessary to the interpretation of experiment. 
Hence, if all knowledge is based upon experiment or 
experience of change, the conception of Causality must as 
Kant affirmed, be assumed in order that experience may 
be possible. Thus we can understand what is meant 
when Kant asserts that without the Categories experience 
would be impossible. Experience may be of two kinds, 
subjective and objective. Subjective Experience is the 
mere consciousness of the succession of our mental states. 
It is not this kind of experience which is really meant by 
those philosophers who maintain that all our knowledge 
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is derived from experience. Subjective Experience is not 
and cannot be the material of knowledge of anything 
beyond itself. The experience upon which empirical 
philosophers found all knowledge is Objective Experi- 
ence, that is, the apprehension of phenomena as modes 
of external being, not modes of our own consciousness, 
modes of heingy but not of our own being. But how do we 
perceive that such supposed modes of being are not 
modes of our own being, how do we know that the 
phases of what we term objective existence are not mere 
subjective changes ? This assurance is only given by a 
repeated exercise of the Method of Difference through 
the instrumentality of the sense organs. If a man wishes 
to convince himself of the objective origin of a visual 
impression, he has only to shut his eyes and observe 
whether the impression still remains. If it persists, it is a 
proof by the Method of Difference that the supposed im- 
pression is merely subjective, for an effect remains after 
the supposed cause has been removed, therefore the 
supposed cause cannot be the real cause. Objective 
experience then requires the category of Causality with- 
out which the Method of Difference cannot be inter- 
preted. The real foundation of objectivity is Causality 
exhibited in the momentary experiments which constitute the 
exercise of the senses. Every act of the senses is' an expe- 
riment by the Method of Difference involving a percep- 
tion of Causal sequence, of which one term is an agency 
not ourselves, and the effect is a change in consciousness. 
That the one agent is something not ourselves we are 
forced to allow by this very conception of Causality which 
reveals itself in every experiment of the sense organs. It 
is by Causality only that we are able to transcend the 




1x8 



NOTES ON INDUCTIVE LOGIC 



[PT. II. 



sphere of the subjective, yet it is by experiment only that 
Causality is realized, hence it is by experiment or objec- 
tive experience only that we become conscious of the 
category of Causality. Mr Mill derives this conception 
from the testimony of uncontradicted experience, of 
course he does not mean subjective experience, because 
as he writes somewhere in answer to Dr Whewell : A 
man when he puts a spade into the ground does not put 
the idea of the spade into the idea of the ground, but an 
objective spade into an objective ground. By experience 
therefore Mr Mill evidently means objective experience. 
But we see that no single act of objective experience is 
possible without an assumption of the principle, law, 
category, or conception of Causality. The expectation 
that every effect must have a cause, it is true arises in- 
stinctively in the child, the savage, and even the lower 
animals, and hence Mr Herbert Spencer has been in- 
duced to attribute this and many other of the Kantian 
Categories to the results of gradually accumulated in- 
herited experience transmitted through infinite stages of 
development. This theory is fraught with difficulties, but 
with regard to the instinctive character of the notion of 
causation, it may be remarked that when agency is 
looked for by all conscious beings on the experience of 
change, there is not necessarily a developed sense of the 
distinction between subject and object. On the contrary 
it is more probable that the sense of the distinction 
between subject and object grows out of the perception 
of the correlation of change and agency. 

24. We have seen that the Method of Difference or 
Experiment is available either in discovering the efifect 
of a given agency, or the agency which is at work in the 
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production of a given efifect. Or in other words by this 
method we may reason from cause to efifect or from 
effect to cause: arguing from cause to effect is termed 
Synthesis or Combination, and from effect to cause 
Analysis or Separation. In the former case we add or 
introduce an agent which operates the change : in the 
latter case we withdraw or abstract something necessary 
to the maintenance of an effect Both these processes 
however involve experiment where Causality is actually 
detected at work. This possibility of arguing from effect 
to cause by means of experiment must be carefully 
distinguished from the inference to cause from effect 
without resorting to experiment. This, as we have else- 
where remarked, is a kind of reasoning wholly inad- 
missible, owing to the possibility of what Mr Mill calls 
Plurality of Causes. There is, however, one class of cases 
in which a valid inference from efifect to cause may be 
instituted without experiment. There is an important 
distinction in effects, which we believe most writers on 
Inductive Logic have hitherto overlooked, a distinction 
which we may mark by calling some dead, and some 
living effects. If a man finds a bag of gold buried in his 
garden, he naturally infers by the law of Causation, that 
some one has placed it there, but the agency whatever it 
was, need not be still in existence, need not be always 
present to perpetuate the effect, and in short is not 
necessary for its maintenance. Such an effect we should 
call a dead effect, and there are no purely inductive 
methods by which we can reason anything concerning 
the cause. By a Hving effect, however, we mean a change 
which is being wrought under our immediate observation, 
and the agency or cause of which must therefore be 
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extant, present and active, as when a man feels a draught 
of cold air he is forced to regard the agency as present 
and active. Now we have seen that by Experiment 
the causes of living effects may be detected by removing 
the supposed cause, and watching for the occultation of 
the effect, as in the given example — shutting the window 
and discovering that the draught vanishes. Mr Mill, 
however, describes a process of reasoning by which in 
some cases the cause of a living effect may be detected 
without Experiment. This is where it is possible to show 
that out of a number of existing and present agencies 
supposed competent to produce the given result, all but 
one can be proved incompetent. Thus Newton proved 
that the Sun was the centre of force in the earth's orbit 
by showing that if the centre of force was at any other 
point but the Sun, the earth's orbit would be different to 
that which it is. This, Mr Mill says is equivalent to a 
proof of the Method of Difference*. The effect must 
have some cause present and operative: all other present 
and operating agencies would, it can be shown, produce 
an efifect different to that which is actually existing, 
therefore they cannot be producing the observed result, 
but there must be some present cause in operation 
iidequate to this end, hence it must be that cause which 
has not been excluded. This kind of argument is equi- 
valent to the indirect method of reasoning so often 
adopted by Euclid. He wishes to prove that a centre 
of a circle must be in a certain line, he does not do this 
directly, but he shows it cannot be in any other, therefore 
it must be in the line to be proved. 



♦ Mill's Logic, Vol. II. ch. xiv. 




LECTURE III. 



^lETHOD OF AGREEMENT, AND JOINT METHOD OF 
AGREEMENT AND DIFFERENCE. 

25. We have shown that the active property of a 
natural agent may be discovered by surprising the agent 
in the very crisis of displaying its Causal Efficiency. The' 
evidence of the possession by the agent of this active 
property is its activity operating under our immediate 
observation. A thing is what it does, we see what it 
does and therefore we know what it is, no evidence can 
be clearer, no reasoning more cogent, no proof more 
conclusive. Such is the power of experiment as the 
initial process of all human knowledge. Causality which 
experiment reveals may thus be considered as the basis 
and condition of knowledge. Experiment is objective 
experience, hence we see the correlation of the concep- 
tions expressed by the terms causality, experiment, ob- 
jective experience, knowledge. Causality is revealed by 
experiment which is objective experience, whence pro- 
ceeds all knowledge. The idea of causality whether 
instinctive, acquired or inherited, is the foundation of 
science. Causality manifests itself to the immediate 
observation in the first instance as an established union 
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or proximity of two phenomena which we call cause and 
eflfect. Hence the frequent conjunction of events or 
phenomena is thought to be valid evidence of their causal 
dependence; and when the beginning and end of the 
causal process cannot actually be confronted by the 
means of arbitrary experiment through the Method of 
Difference, the presence and operation of agency is 
proved by the observed concomitance and sequence of 
things. The methods by which Causality is in this 
manner inferred are those described by Mr Mill as the 
Method of Agreement, and the Joint Method of Agree- 
ment and Difference. By the direct Method of Diflference 
we have seen that Causality is directly perceived. By the 
Method of Agreement, however, and Joint Method, Caus- 
ality is not directly perceived but only inferred from a 
certain regularity, or uniformity of sequence, which when 
properly tested and sifted by the rules constituting these 
methods, affords a warrant for the assumption of Causality. 
By the Method of Difference then we observe a cause 
and infer a law, by the Method of Agreement we observe 
a law and infer a cause. 

26. The methods of Agreement and Joint Method 
introduce us to a view of the procedure and objects of 
Inductive Logic entirely different to that which is implied 
in the Method of Difference. It will be convenient 
therefore before discussing these methods to investigate 
somewhat minutely in what this distinction of logical 
process consists. In the first place then we have in 
the Method of Difference as already indicated. Causality 
as the ground of an inductive conclusion, but such 
Causality is the inductive conclusion itself. On the 
other hand the evidence on which the inductive con- 
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elusion is based in the Method of Agreement and Joint 
Method is the number and variety of instances, whereas 
in the Method of Difference number and variety did 
not enter . at all into the reasoning; thirdly, it may be 
questioned whether the discovery of Causality is really 
the ultimate aim of the inductive process exhibited in 
the Method of Agreement. The observed frequency of 
the union of events or phenomena is not only evidence 
of Causality, but to the ordinary understanding and in 
the daily affairs of life, such frequency of conjunction is 
usually taken as evidence of absolute constancy of con- 
junction, so that the presence of one term is made the 
warrant and ground of anticipation of another. The 
fisherman concerns himself little with the causal con- 
nexion between a full moon and high tide, but it is of 
the utmost moment to him to be able confidently to 
expect the one from the sight of the other, on the as- 
sumption that because the full moon has always been 
accompanied by a high tide it always will be. This is 
the kind of inductive generalization usually denominated 
the wisdom of experience, and in fact it is the highest 
degree of wisdom to which under ordinary circumstances 
the majority of mankind can aspire to attain. Under 
the normal conditions of human life a man finds himself 
subjected to the influence of a number of natural agencies 
which he cannot control or direct, he is however able by 
informing himself of the mode and order of their opera- 
tion to take such precautionary measures that they may 
be mada to minister to his necessities and enjoyments. 
The husbandman cannot hope to avert the tempest, or 
stay the seasons, but he may know that seed time and 
harvest are furthered or hindered by certain conditions 
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of the weather, and his agricultural pursuits will be regu- 
lated by this knowledge. In these cases genuine ex- 
periment is impossible as a means of discovering or 
proving the connexion of cause and effect, of agency and 
change, and the only means available are the observation 
and registration of the concatenation of events and the 
sequences of phenomena. From these data more or less 
trustworthy generalizations may be established according 
to which sufficiently confident predictions may be hazarded. 
The ancient idea of the nature of Induction and Induc- 
tive Evidence seems to have always been that of a rule 
based upon observation of particulars as they were termed, 
and the validity of the rule depended on the number of 
instances from which it was gathered. "Art," says Aris- 
totle*, comes into being " when out of many conceptions 
of experience, one universal opinion is evolved with 
respect to similar cases. For indeed to entertain the 
opinion that this particular remedy has been of service 
to Callias, while labouring under this particular disease, 
as well as to Socrates and so individually to many, this 
is an inference of experience, but that it has been con- 
ducive to the health of all such as have been defined 
according to one species, while labouring under this 
disease, as for instance to the phlegmatic, or the choleric, 
or those sick of a burning fever, this belongs to the 
province of art." So Milton writes in // Fenseroso, 



Here it is evident that prediction is supposed to arise 
from the quantity of observation on the presumption 

* Aristotle, Book l. chap. i. Metaphysics. McMahon's translation. 



"Till old experience do attain 
To something like prophetic strain. 
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that, that which had oftenest occurred in a given relation 
would be most likely to recur in the same relation. It is 
probable that the precise ground for this confidence is not 
present to the consciousness of most of those who enter- 
tain it, but the scientific intellect must admit that it is 
only the causal connexion of phenomena which can form 
a basis for the so-called uniformity of nature, and that 
this belief in the uniformity of nature must presuppose 
the conception of causal necessity. The Method of 
Agreement and the Joint Method will therefore be the 
logical procedure of ascertaining causality where ex- 
periment is impossible. If causal connexion can be 
established, then the inferred generalization or law may 
be asserted under the same limiting conditions as those 
which we found to prohibit any absolute conclusion flowing 
from an employment of the Method of Difference. What 
the student has to guard against is the popular notion of 
inductive evidence, which the assertion of general propo- 
sitions on the supposed warrant of observed frequency of 
conjunction is apt to engender. 

27. Mr Mill thus describes the Method of Agree- 
ment: "Let A, then, be an agent or cause, and let the 
object of our enquiry be to ascertain what are the effects 
of this cause. If we can either find, or produce, the 
agent A in such varieties of circumstances, that the 
different cases have no circumstance in common except 
A \ then whatever effect we find to be produced in all 
our trials, is indicated as the effect of A, Suppose for 
example that A is tried along with B and C and that the 
effect is a 3 c; and suppose that A is next tried with 
D and JE, but without B and C, and that the effect is 
a d e. Then we may reason thus : d and c are not 




126 



NOTES ON INDUCTIVE LOGIC. 



[PT. II. 



eflfects of for they were not produced by it in the second 
experiment; nor are d and ^, for they were not produced 
in the first. Whatever is really the effect of A must 
have been produced in both instances; now this con- 
dition is fulfilled by no circumstance except a. The 
phenomenon a cannot have been the effect of B or C, 
since it was produced where they were not; nor of D 
or Ey since it was produced where they were not. 
Therefore it is the effect of A, For example, let the 
antecedent A be the contact of an alkaline substance 
and an oil. This combination being tried under several 
varieties of circumstances, resembling each other in 
nothing else, the results agree in the production of a 
greasy and detersive or saponaceous substance; it is 
therefore concluded that the combination of an oil and 
an alkali causes the production of a soap." 

28. In the above exposition of the Method of Agree- 
ment it is to be observed that Mr Mill treats this method 
as available for experiment, or the direct detection of 
Causality, and not merely as a means whereby from a 
multiplication of instances the existence of Causality may 
be inferred. Mr Mill's words are " if we can either find 
or produce the agent A in such variety of circum- 
stances, &c. &c.'' Mr Mill therefore brackets " find or 
produce" as apparently equivalent alternatives, but ac- 
cording to our theory of induction, to find an agent, and 
to produce one in a variety of circumstances, are things 
separated by a whole diameter of difference. To pro- 
duce an agent, as Mr Mill terms it, is we suppose to 
place it arbitrarily and under our direct surveillance 
in circumstances enabling us to study its behaviour. 
But this is exactly the process imposed by the Method 
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of Difference, and there is no advantage in having re- 
peated batches of circumstances along with which to 
test the efficiency of the agent. By introducing the agent 
into the first set of circumstances the experimental 
proof is complete. All we tend to substantiate by varying 
the conditions is the non-dependence of A on the factors 
which are combined with it in the experiment, but this 
can be as easily effected by what we call the inverse 
process of the Method of Difference, whereby we can 
ascertain which of the extant conditions of a phenomenon 
are indispensable factors of its cause. That the combina- 
tion of an oil and an alkali causes the production of 
a soap, was established by the appearance of a or the 
soap at the first application oi A Xo B C; it is true it 
was not known whether BC had not something to do 
with it, but that might have been ascertained by abstract- 
ing B and C separately and observing whether a survived, 
— in fact this is what is really done when A is tried with 
I? and JE. It is more logical therefore not to treat the 
Method of Agreement as a method of experiment at all. 
It is essentially the logical means of arriving at the fact 
of causality on data furnished by observation only. Mill's 
description then would be not if we could " find or pro- 
duce" but simply if we could find^ and we believe from 
various subsequent remarks that Mr Mill leant really to 
this view of the proper object of the employment of the 
Method of Agreement. Mr Stanley Jevons gives a very 
felicitous illustration of the use of this method in what 
we consider its legitimate application. 

Sir David Brewster wished if possible to discover the 
cause of the erubescence or reddish tinge observable in 
Mother-of-pearL He took the impression of the pattern 
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of a specimen of Mother-of-pearl on a variety of different 
substances, such as wax, wood, metal, &c., and noted 
that in all instances the reddishness was still apparent ; 
the conclusion was therefore, that the peculiar shimmer 
must be causally connected with the special pattern of 
the Mother-of-pearl. It might have been at first surmised 
that the composition of the substance upon which it was 
found was connected with it, but this element was fairly 
eliminated by the various traits on different materials. 
This is a valid employment of the Method of Agreement 
and displays the kind of phenomena to which it is ap- 
plicable, the inference to which it leads, and the evidence 
upon which Ihe conclusion rests. 

29. From the last example it will be seen that there 
is still a certain amount of experiment connected with 
the employment of the Method of Agreement, although it 
is not a distinctively experimental method. In the 
Method of Difference the experiment is directly made 
on the phenomenon or agency the nature of which we 
wish to test. In the Method of Agreement, on the other 
hand, the experimental element of the process consists in 
altering the circumstances under which the phenomenon 
is manifested, without any modification of the phenome- 
non itself; the evidence thus obtained, is indirect, we do 
not ascertain immediately that certain antecedents and 
consequents are connected because they appear and 
disappear simultaneously, but we isolate the supposed 
cause and effect by eliminating successively all the pos- 
sible agencies present which might have accounted for 
the effect to be analyzed into its causes in the above 
illustration. We should say that strictly speaking the 
Method of Agreement is only available in the discovery 
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of probable agencies, and it is a mode of investigation 
essentially subsidiary to the Method of Difference which 
is the final appeal, or as Bacon termed it the Experimen- 
turn Crucis of all enquiry into natural phenomena. There 
is another method of investigation which Mr Mill calls 
the joint Method of Agreement and Difference, which to 
some extent possesses the cogency of the Method of 
Difference, although the premisses upon which its reason- 
ing is founded partake somewhat of the flexibility of the 
Method of Agreement. In the joint method we take a 
number of cases, as in the Method of Agreement, in which 
the phenomenon and its supposed cause are patent, the 
cases or instances being varied in every other possible 
circumstance. For distinctness we may specify this 
branch of the enquiry as Ay which is so far the Method 
of Agreement pure and simple* But in connexion and 
correlation with this process we may also find a set 
of instances in which the phenomenon and its supposed 
cause are both alike absent. This we may call the 
second, or B branch of the process. The result of the 
evidence afforded by this positive and negative kind of 
data is when taken as a whole, something resembling in 
character that yielded by the employment of the Method 
of Difference. What is shown is the simultaneous pre- 
sence and absence of the conjectured cause and effect, 
that is wherever or whenever the effect is present the 
supposed cause is present, and whenever or wherever the 
effect is absent the supposed cause is absent; the infer- 
ence is that the two phenomena which are always present 
together and the two which are always absent together 
must be causally connected. We do not observe, how- 
ever, the cause and effect actually in the act of vanishing 
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or appearing, in which lays the peculiar strength of the 
Method of Diflference. If we did so in any one instance 
we should have a perfect employment of the Method of 
Difference. Here the argument from frequency of con- 
junction is made to supply the want of that perception of 
the actual causal link which can alone be furnished by 
the Method of Difference. 

30. Mr Mill in his exposition of the Inductive pro- 
cesses does not draw attention to a distinction which 
seems to us of vital moment, in respect to a difference 
involved in the nature and value of inductive evidence, 
viz. it is possible to note the successive states of the 
same thing at successive moments of time, under the in- 
fluence of some observed agency, or we may note the 
results of a given agency by means of different things^ 
the difference in the things being that one is subject to 
the influence of this agency and the other is not. Now 
Mr Mill always seems to treat this successive and con- 
temporaneous evidence (if we may so distinguish them) 
on precisely the same footing, but it will be abundantly 
manifest from what has gone before that in our opinion 
successive and contemporaneous evidence are very widely- 
separated. The observed successive states of the same 
phenomenon alone furnish direct, immediate, and positive 
evidence of the present and actual operation of causal 
efficiency; — because it is only possible to obtain or insure 
a continuity of being in the unbroken series of the self- 
same existence. The same thing at successive moments 
of time can only differ in the change then and there 
initiated. The case is, however, very different with two 
objects, phenomena, or sets of circumstances, one of 
which is exposed to the action of a certain agency, and 
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the Other is not There is no living process here ex- 
hibited, there is no continuity of being, no event in short. 
Event and change are the very essence of experiment, it is 
just that which constitutes the particular from which the 
universal is inferred, viz. the particular act of causality, 
but where there is no event, no change, the causal con- 
ception has really no place. It is in this respect that the 
joint Method of Agreement and Difference supplies a 
kind of evidence intermediate in value between what we 
have termed the data afforded by the successive and 
contemporaneous methods of Difference. This will be 
better shown by an illustration of the employment of 
this method. A gardener wishes to try the efficacy of a 
certain kind of substance which he has been assured is 
highly stimulating to vegetation, say nitrate of soda. He 
forthwith irrigates half a bed of plants with the solution 
of this mineral, leaving the other half to the unsophisti- 
cated influences of nature; in a few days he finds as the 
result of this experiment that the plants which have been 
watered with the nitrate of soda have shot up, expanded, 
and completely surpassed in every mode of growth those 
which had not been subjected to the same agency. 
There is no possibility of doubting on this evidence that 
the nitrate of soda was the cause of the exuberant vege- 
tation of the one set of plants in comparison with the 
other. This is a complete application of the joint method, 
it is experimental to a certain degree, inasmuch as a 
given effect is produced by the arbitrary administration 
of a given agency, but the procedure lacks that element 
of pure experimentation which the creation of an event 
or continuous change only discernible in the transition 
of the same phenomenon from one state to another can 
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furnish. We do not surprise one plant in the act of ex- 
panding under the fertilising agency of the chemical 
compound, nor do we even find two exactly similar, one 
of which is subject to its genial influence and the other 
not, but we have a multiplied experience of the positive 
and negative cases by which an undoubtedly strong pre- 
sumption if not absolute conviction is engendered. Sup- 
pose we had applied the solution of nitrate of soda to 
the whole bed of plants, we should here have had a 
simple example of the employment of the Method of 
Agreement. Each plant would be a different set of cir- 
cumstances, and the presence of the operation of the 
chemical agency and the consequent luxuriate vegetation 
would be the constant elements found conjoined in each 
instance. Here, however, we should be immediately con- * 
fronted with one of the most characteristic imperfections 
of the evidence of causality afforded by the bare employ- 
ment of the Method of Agreement. Although we might 
consider each plant as different in many of its conditions 
to every other, so that the variety demanded by the 
Method of Agreement would be satisfied, still it would 
have to be conceded that the chemical constituents of 
the soil throughout the entire area planted, supposing it 
was of moderate extent, would be the same. The cli- 
matic influences to which they were all exposed would 
be likewise the same. Hence the objection might be 
raised that possibly the abnormal development of the 
plants might be due to some special conditions of the 
soil or atmosphere to which they were subjected. This 
is always a flaw in the evidence furnished by the Method 
of Agreement, it is impossible to ensure complete variety 
in the manifold sets of circumstances amid which the 
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agency and its result are studied, and if one common 
element is allowed surreptitiously to remain in every 
instance it may always be urged that this was the ope- 
rating agency. If, however, we supplement the evidence 
derived from the affirmative employment of the Method 
of Agreement with corresponding sets of negative in- 
stances, that is to say, sets of circumstances comparate 
with the affirmative cases, but where the agency to be 
studied and its result are alike conspicuous by their 
absence, we are by this branch of the method exempted 
from the weakness of proof inevitable to the purely affir- 
mative part ; for supposing as in the illustration recited 
some common element is known to remain in all the 
varieties of circumstances under which the conjoined 
phenomena are observed, still this would not vitiate the 
process, for to take the concrete fact we adduced, viz. 
the similarity of the soil, this agency was present in all 
the negative instances, and yet did not produce the result 
under consideration, but if the cause is present the effect 
must be, therefore it is evident that any particular ferti- 
lity of soil was not the stimulating agency in question. 
There may be still urged as an objection to this branch 
of the proof, that some neutralising agent may perhaps be 
operating in all the negative instances. But it is, how- 
ever, assumed that every instance is varied so that the 
probability of a common neutralizing agency is diminish- 
ed to an indefinite extent. So far we have illustrated 
the use of this method in connecting an observed effect 
with an assignable agency. We shall find it equally effi- 
cacious in the converse process of detecting the proxi- 
mate cause of an assigned effect. 

31. We shall again illustrate by a concrete example 
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the logical procedure observed in this method. A few 
years ago there was an outbreak of cholera in one of the 
poor crowded districts of London, and as the disease 
appeared at first restricted to a certain area, it was deemed 
highly probable that it must be due to some local cause, 
which if detected could be extinguished and the spread 
of the malady arrested. Enquiry led to the discovery that 
all the inhabitants of the district were in the habit of 
using water from the same well. This then was an agency 
which might be conjectured to have some connexion 
with the outbreak of the disease. This presumption was 
further strengthened by the fact that in an adjoining 
district the inhabitants were subject to all the conditions 
of life similar to those of the cholera-stricken area, with 
the exception they did not drink water from the same 
well. Hence it might be argued that the water was the 
cause of the disease, for if uncleanliness was urged as a 
possible agency, it might be shown that both districts were 
alike in this respect, and so with bad food, bad air, over- 
crowding and all the adjuncts of poverty, neither area 
was exempt from any of these, yet only one was afflicted 
with the disease, hence the single agency present in one 
and absent in the other must have been the cause. The 
hint was taken, an access to the tainted spring prevented. 
As soon as the means of distributing the germs of the 
disease were thus cut off, the disease itself in the suspected 
area vanished, and hence the cause was finally verified by 
a genuine employment of the Method of Difference. In 
the first illustration cited above, by which the process of 
finding results of a given agency was exhibited, it might 
still be asked why in administering the new agency in 
one instance the conditions of the Method of Difference 
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were not rigorously fulfilled ? the plant was exposed to a 
fertilising influence and forthwith manifested a corre- 
sponding development. But here is presented a difficulty 
with which the Method of Difference pure and simple is 
not competent to cope. How could we have been sure 
that the same vigour of growth would not have been 
realized without the assistance of the artificial manure, 
might not some inherent capacity or vital energy have 
produced the same result? In answer to this objection 
we have only to appeal to the negative instance, but the 
proof is not absolutely demonstrative, because the positive 
and negative parts of the process are not tried on the 
same subject. In living organisms the time element 
occupies such an important place that its presence con- 
stitutes a source of infirmity in the evidence which would 
not have otherwise existed. The metamorphosis or 
transition which the introduction of a spark into a barrel 
of gunpowder will operate is instantaneous, immediate 
and direct, offering scarcely any room for the quibble 
that some other agency may have surreptitiously insin- 
uated itself. The longer the time however that must 
elapse between the inception and consummation of a 
process, the greater degree of weight would attach to this 
possibility, and as life processes cannot be manifested 
without considerable duration and many subsidiary func- 
tions, such as assimilation, absorption &c., it is obvious 
that the connexion between a supposed proximate agent 
and an observed change cannot be amenable to the 
evidence afforded by the direct application of the Method 
of Difference. The joint method is therefore an instru- 
ment of great efficacy in similar classes of phenomena. 
In daily life it is perhaps the most frequently employed 
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of all the methods, although of course the grounds of its 
cogency are not generally considered. In Pathological 
Science it is necessarily the only method available. There 
are many minds to whom its evidence is the reverse of 
conclusive. We have only to instance the contemporary 
outcry in certain quarters against vaccination, as a pro- 
phylactic agency against small-pox. 

32. We have thus delineated five principal methods 
by which the causal dependence of phenomena and the 
concatenation of events is ascertained. In the first three 
processes, this dependence is made the matter of direct 
observation, in the last two it is inferred on the warrant 
of observed frequency of conjunction, combined with the 
elimination of contemporary agents which are proved to 
be unconnected with the Cause or Effect to be investi- 
gated. There is one other class of data accepted as 
evidence of phenomenal dependence, which indeed is 
often roughly understood as the characteristic mode of 
Inductive reasoning. This is the kind of evidence which 
consists of simple reiterated conjunction of things or 
events which are thence believed to be associated through 
some necessity, law , or behest of nature. We have al- 
ready shown that phenomena of coexistence, unless they 
can be converted into cases of succession, are only ame- 
nable to this sort of evidence. 




LECTURE ly. 



INDUCTION AND DEDUCTION. 



33. Every one speaks in contrast of the two modes 
of rational procedure known as Induction and Deduc- 
tion, yet many writers show special anxiety to prove that 
there is no real distinction between the processes. The 
attempted identification of Induction and Deduction is 
made from the side of either. On the one hand, Mr Mill 
and his followers maintain that the only kind of raflonal 
procedure is Induction, and to this Deduction is ulti- 
mately reducible. On the other hand, Jevons and other 
writers are concerned to insist that all valid inference is 
obtained from Deduction, and that the Inductive process 
is illusive, and only a disguised form of deduction. Be- 
tween these conflicting modes of depicting the subject, 
students are apt to entertain a very confused notion of 
the real characteristics of the logical processes considered 
under either aspect. If Induction and Deduction are 
identical how have they come to be so broadly dis- 
tinguished, and if they are radically separate how has it 
been possible to identify them ? Are they two views of 
the same fact, or a perception of two distinct processes ? 

34. It is clear from Mill's treatment of the Induc- 
tive and Deductive methods of proving or investigating 
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phenomena, that he does not consider them as anything 
more than two stages of the same operation. Induction 
is according to this writer, the reasoning by which we 
attain the expectation or belief that certain characteristics 
of physical aggregates, or certain groupings, or order of 
events will be met with under certain conditions. The 
data upon which this surmise is based are what are 
termed facts, specific instances, or particulars which have 
been encountered or have happened within the ex- 
perience of mankind, and Induction is simply the ex- 
pectation with regard to the same class of things or 
events. A Deduction is the combination of our know- 
ledge concerning various kinds of phenomena from 
which there results an expectation of something different 
to the components. What an infinite variety of inductions 
are blended in a complex physical science like As- 
tronomy ! Induction is the establishment of a single thread 
of human knowledge, Deduction is the weaving of many 
threads into a single fabric, but the ultimate material of 
the finished product is the same as that of each con- 
stituent fibre. This is the logic of Positivism which 
admits of no element in human knowledge but the facts 
of which the knowledge is conversant. In other words 
this school of writers allows no d priori tincture in human 
knowledge, no form to regulate the matter, no pattern to 
indicate a plan. From this point of view Induction is 
only the summation or embodiment of a multitude of 
past experiences which are taken as samples of the 
future, each Induction is a constituent part, a line in the 
page of the future, whereas the Deduction is the systema- 
tized whole or completed structure. Analysis reveals the 
Inductions which go to make up a complex deduction. 
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and it is the business of science to untwist the strands 
which together make the parts of a composite whole. 
To illustrate the function of Induction and Deduction 
respectively, in the process of human reasoning, we might 
take a single example. Suppose for instance we say that 
the wind is west and therefore we may expect rain. This 
expectation might be grounded on a simple induction of 
experience that whenever the wind had been in the west 
there always had been rain, or it might be the resulting 
anticipation arising from the combination of several 
separate inductions. The west wind sweeps over the wide 
expanse of the Atlantic Ocean — this is a geographical 
induction. Again, in the course of its passage the 
westerly current of air becomes charged with a mass of 
aqueous vapour — this is another induction belonging to 
the realm of physical science. Finally, on entering a 
region refrigerated by the subjacent land, the atmosphere 
is condensed and its humid contents precipitated in the 
form of rain — this is a meteorological induction. If 
then we view the item of knowledge, that the west wind 
will be accompanied by rain, as a whole, we see that it is a 
totality made up of the three parts, just signalized as three 
separate inductions. Deduction then is the process of 
putting together the parts of knowledge to form a whole, 
a process which is termed by some writers Synthesis, in 
distinction to the converse process of dissecting a whole 
into its parts which is Analysis. 

35. According to the above exposition of Mr Mill's 
use of the terms Induction and Deduction, we see that 
the two processes really differ with regard, (i) to their 
premisses, (2) to their conclusion. The premisses or data 
of an induction are isolated facts, the conclusion em- 



Digitized by 



140 



NOTES OK INDUCmrE IX>GIC 



[ft. II. 



bodies all the facts with the addition of an indefinite 
number of similar ones comprehended in the inductive 
sweep. The premisses of a deduction are not single facts, 
but the inductions including an entire group of similar 
phenomena, and the conclusion is a piece of knowledge 
narrower in scope or comprehending fewer phenomena 
than the premisses. This is obvious, since the range or 
sphere of one inductive premiss is limited by another, 
and the resulting inference is of less extent consequently. 
A good example of the deductive mode of combining in- 
ductions is fiunished by the discovery of the inflammatory 
character of diamonds. It was known that redacting sub- 
stances were combustible, which is an induction embodying 
a multitude of like facts, viz. the fact that a substance 
which refracted had also been constantly found to bum. 
Again, it was noticed that diamonds were highly re- 
fracting, hence it was inferred that the property gene- 
rally possessed by refracting substances must belong to 
diamonds, or in other worjds that diamonds were apt to 
bum. This is a conclusion arrived at by deduction or 
the combination of two premisses, each one of which is 
an induction from particulars or single facts. The same 
conclusion would have been reached by the simple 
method of throwing a diamond on the fire and noting 
the result or repeating the experiment. We should then 
have the same piece of knowledge respecting the com- 
bustible property of diamonds but it would be an induc- 
tion from particular instances or experiments. In the 
deductive proof no experiment was necessary, at any 
rate no experiment of the specific law to be established. 
We see also in this illustration how the conclusion is 
narrower than the premisses. Combustibility is predi- 
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Gated of air refracting substances in the premiss but is 
limited to diamonds in the conclusion. 

36. It is hence evident that the same inference may 
be arrived at, by the two different methods of Induction 
and Deduction. Mr Mill shows how in sound scientific 
procedure the one method is used to verify and corrobo- 
rate the other. If we have reached the law or generaliza- 
tion, that diamonds burn, by the deductive process, we 
can assure ourselves of its truth by throwing two or three 
diamonds on the fire. On the other hand, after a few 
such experiments we may clench the induction by de- 
ducing it from certain admitted premisses. The analysis 
of an inductive truth into its component premisses Mill 
calls Explanation, although in popular language this 
term is generally applied to the assignment of the causes 
of a given effect. Mill also includes under Explanation, 
the process of subsumption, or reducing different classes 
of phenomena to one more general group, as for example. 
Galvanism, Magnetism, Electricity were once considered 
distinct sets of phenomena, but they are now recognized 
as homogeneous. A simple induction founded on mere 
frequency of conjunction, and not tested by any of the 
inductive methods, Mr Mill calls an empirical law ; he 
also terms those laws which are found to be complex, 
derivative laws ; and if their components are proved to be 
laws of causation, they will be causal derivative laws. 
Thus, to revert to a former illustration, that the west wind 
brings rain, this statement in its first bare form resting 
on the evidence of repeated experience only, is the 
statement of an empirical law, subsequently the progress 
of human knowledge has enabled us to resolve this ap- 
parently simple empirical law into the three inductions 
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we have specified, each of which is susceptible of de- 
monstration through the principle of causality. In the 
other example, the combustible character of refracting 
substances is also susceptible of causal verification by 
the Method of Difference. 

37. In the above views of the contrasting functions 
of induction and deduction, we have adhered to the treat- 
ment of these processes adopted by the material school 
of logicians, of which Mill is the chief representative. 
According to their conception of the scope of logical 
doctrine, the distinction between induction and deduc- 
tion which we have just expounded is consistent and 
intelligible, but to the school of formal logicians who 
hold that logic is only concerned with the form and not 
the matter of the reasoning process, the terms induction 
and deduction acquire a very different import. There 
cannot be two kinds of activity on the part of the reason- 
ing faculty. The form of all ratiocination is the inference 
from whole to part, or Deduction, usually susceptible of 
being exhibited as the syllogism, of which one premiss at 
least must be a general statement. Reasoning from par- 
ticulars to particulars is impossible from the point of 
view of the formal logicians, with whom the material 
of reasoning consists of concepts or general notions ex- 
pressed and embodied in linguistic signs. The rational 
faculty knows not partictdarity^ its sphere is the universal, 
A subjective language is an absurdity, the very essence of 
the sign is community of apprehension, and community 
of apprehension means generality of relation, — ^what is 
understood by the meaning of a word is its accepted sig- 
nificance to a plurality of minds, hence there could not be 
a language of particulars. Symbolism is universalism. The 
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reasoning process is solely conversant with the concatena- 
tion and interpretation of Signals, and Signals can never be 
particular in their import, they must appeal to a common 
consciousness, to a plurality of intelligencies. It may 
be objected that although Signals must be apprehensible 
by many minds, they may be still only indicative of a 
single object. The Eddystone light for instance may warn 
many mariners, although it is but the sign of a single 
object. So far, however, as it is a signal, it must be 
interpretable by all, and is therefore general in this sense. 
So language is a code of signals, the very essence of 
which is generality or community of interpretation. It 
is only proper names that are particular in their nature, 
and proper names do not really form any part of lan- 
guage. Proper names are not the signals or signs of 
any sense impressions, nor are they the expression of 
such impressions, they are merely an arbitrarily im- 
posed mark interpretable by a limited number of in- 
dividuals. 

38. To the formal logician therefore Induction is 
only a term used to distinguish a certain variety of syllo- 
gistic reasoning generally known as the third figure, of 
which a common illustration is such an argument as 
The Ox, the Elk, the Deer, &c., are ruminant, the Ox, 
the Elk, the Deer, &c. are all horned animals, therefore 
all horned animals are ruminant. This is the inductive 
variety of the deductive method. Or again it is main- 
tained that the material induction is only a formal deduc- 
tion with a suppressed major premiss which states the 
so-called Uniformity of nature, that what is true of certain 
instances is true of all. In any case therefore the induc- 
tive procedure is resolved into a deduction, and the two 
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modes of inference are radically one, or at any rate are 
reducible to one. 

39. It is easy to see how interminable may be the 
controversies which must arise respecting the functions 
of Induction and Deduction unless the point of view 
whence they are to be considered is previously defined. 
The formal logician may be perfectlyjustifiedfrom his point 
of view in rejecting the possibility of demonstrating any- 
thing through the instrumentality of particular facts only, 
without any generalizing or synthesizing element sup- 
pHed by the mind; whence, every process of reasoning is 
deductive. On the other hand, the material logician re- 
garding the manifold of particulars as the real data of 
cognition, justly refuses to admit the synthesized product 
as anything but a register of single instances, containing 
no more and no less than experience has put into it, 
and experience can certainly never generate the element 
of universality which deduction demands. It amounts 
then to assigning different meanings to the terms Induc- 
tion and Deduction according to the stand-point of the 
formal or material logician. 

40. The Inductive and Deductive Methods of science, 
which are so often contrasted, are of course distinctions 
applied to the procedures of estimating and correlating 
evidence, and therefore are functions of material logic. 
The Inductive Method is often used roughly to designate 
that kind of reasoning which rests upon the comparison 
of statistics furnished by History, especially numerical 
data and specific instances affording examples of fre- 
quency of conjunction which have to be relied upon for 
evidence when no better is attainable. Doubtless every 
science seeks at the present day to found its conclusions 
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on facts, and facts only, — and the results of every enquiry 
are looked upon with suspicion which appeal to anything 
like intuitive or d priori principles. The deductive 
method, however, as treated by Mill from the standpoint 
of pure empiricism need not of course involve an intui- 
tive or d, priori foundation. 

The rival methods of Induction and Deduction 
appear sharply distinguished in the science of Political 
Economy, and constitute the distinguishing characteristic 
of the two schools of writers on this subject. The advo- 
cates of the Inductive method of which Ingram and 
Cliffe Leslie are the principal representatives, hold that 
Political Economy is not yet sufficiently advanced to 
allow of its leaving the safe ground of facts; while the 
writers of Mill's school maintain that certain leading 
principles are necessary to systematize and formulate 
economic laws. Such principles they say are axiomatic 
within certain limits, which are also the boundaries of the 
science itself. For example. Political Economy may 
safely assume that every man will strive for his own maxi- 
mum advantage, since men not actuated by such a motive 
do not fall within the scope of the science. Hence a 
science may always rely upon principles which define the 
limits of the science itself. Geometry need not take 
into account the possibility of two straight lines enclosing 
a space, because such a phenomenon would be a subject 
for the consideration of some other science not Geometry, 
A science therefore need not delay its advance to await 
the absolute verification of its axioms, their truth is at 
least co-terminous with the science itself. 

41. The term Induction is employed in Algebra 
in a somewhat technical signification. For example in 
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Newton's proof of the Binomial theorem. Here, although 
the method is called Induction, it bears very little analogy 
to the ordinary use of the term. If a certain law or order 
holds good generally, it must hold good in every particu- 
lar case, but it can be proved to hold good generally, 
therefore it holds good particularly. If this is a correct 
description of Mathematical Induction, it would seem to 
be a process the exact converse of that which the term 
Induction is generally used to designate. In the ordinary 
procedure we certainly do not commence by proving any- 
thing of the general term. This is emphatically the dis- 
tinguishing feature of Deduction. The only element of 
particularity in Mathematical Induction is the discovery 
of the form of the law from the observation of specific in- 
stances. But this is by no means the same thing as proving 
the truth of the law from specific instances. Those philo- 
sophers who hold to the purely empirical origin of all 
rational proof are confronted with a difficulty in the 
general term of mathematics, for which no empirical 
equivalent is possible, and which is yet the foundation 
of all valid demonstration. It was doubtless the percep- 
tion of the necessary universality of geometrical and 
arithmetical reasoning that led the ancients to attach such 
a value to the deductive method to the extent of regard- 
ing it as a sole organon of truth. The induction which 
they alone knew, divorced as it was from experiment, 
offered no sort of equivalent to the understanding, and 
only through the teaching of Bacon was it shown, how to 
compensate in physical reasoning the want of a general 
term by the adoption of the principle of causality, and 
even now the real office of this principle in physical de- 
monstration is scarcely recognized. It might surprise 
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many to hear that the conception of causality is in physics 
what the general term is in mathematics, and yet it is 
abundantly manifest that both discharge the same function 
in the process of demonstration. Induction then simply 
will not prove anything, because the essence of proof is 
subsumption, which implies something more general than 
the thing subsumed. Kant took it for granted that the 
material of reasoning or the things which were reasoned 
about must be universals in the new sense which he gave 
to this term, viz. that universal subjectivity or phenome- 
nality, which, with him, was equivalent to objectivity. 

42. In contrasting the Inductive and Deductive 
Methods of any science what is generally meant, is, only 
whether we do or do not rely solely upon finite evidence 
in the form of arrays of facts not embodied or condensed 
in any general assertion. Mr Mill shows that no science 
can make any considerable progress as long as it is in 
the inductive stage, but it becomes a question to decide 
when a science can safely venture on the ocean of deduc- 
tion. Besides Induction and Deduction, since Mr Mill 
wrote, the comparative or genetic method has assumed a 
very prominent place in the processes of human reason- 
ing, and to many minds the conclusions arrived at by this 
method are equal in cogency to deductions. It is also 
sometimes called the historical method, and partakes of 
the nature of induction to the extent of depending upon 
bare facts for its material. The only d, /r/^?r/ principle to 
which it appeals, is that known as the law of continuity, 
which serves like the principle of causality in experiment 
to interpret and give significance to facts. The sciences 
to which this method is applied are those in which ex- 
periment is impossible, especially Biology, Cosmology and 




148 



NOTES ON INDUCTIVE LOGIC. 



[PT. II. 



every branch of Natural Science. The leading concep- 
tion of this method is that of insensible gradations. 
Natura facit nihil per saltum. All life and growth is a 
progress by infinitely minute imperceptible stages. This 
conception is partly mathematical, partly logical. It is a 
familiar artifice of thought in geometry to imagine a 
finite line as made up of an infinite number of infinitely 
small points, and Newton made extensive use of this 
method when he treated a continuous force as made up 
of an infinitive number of finite" impulses. Some of the 
ancient logical tricks or Sophisms depended upon this 
principle, for example, the well-known puzzle of Achilles 
and the tortoise, which turned upon the fact that a finite 
space of time could be divided into an infinite number of 
infinitely small intervals, as we might prove with equal 
plausibility that the hand of a clock being at two would 
never reach three, because it would have to traverse an 
infinite number of points on the way, which would occupy 
an infinite length of time. This infinitesimal calculus 
applied to the phenomena of life and growth exercises a 
considerable fascination on the speculative intellect, and 
its conclusions in this domain do not admit of the solvi- 
tur ambulando method of refutation, so that they have the 
advantage of being able to keep the last word. Suppos- 
ing a theory to be announced respecting the origin of 
some civil or religious institution, the method of insensi- 
ble gradations would look about the habitable globe for 
examples of the given institution in every stage of de- 
velopment. Besides these contemporaneous instances, 
which are matters of strict observation, the method ap- 
peals to historical evidence, which can trace some existing 
phase in the life of a community from its primordial 
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germ, and thus there are two lines of evidence at right 
angles to each other, as it were. If there is any link 
wanting in the series it is . hypothetically supplied by the 
principle of continuity, hence the line is unbroken theo- 
retically. If it is urged that the process can never be 
detected in actual operation, it may be retorted that a 
watched pot never boils, which is only the vulgar expres- 
sion of the infinite divisibility of finite processes and the 
imperceptibility of each step. 

43. The comparative method addresses itself chiefly 
to the acceptance of those who rest the verification 
of an hypothesis principally upon the harmony of 
facts with it, and the clue which it affords to the 
explanation of other facts not previously susceptible of 
analysis. The principle of continuity in phenomena of 
development is considered by Kant somewhat antago- 
nistic to the principle of causality. The principle of 
causality is opposed really to the idea of change conse- 
quent upon the operation of immanent agency. But 
this latter is the central notion of growth or biological 
development, although the apparently automatic action of 
vital processes is conditioned by the assimilation of ex- 
traneous substances. Life and growth cannot proceed 
without food and nourishment. The plane of causality 
however, seems to cut that of continuity at right angles, 
and in fact we only apprehend them as complementary 
principles. The conception of immanence again seems 
to lead us to an extremely recondite idea of being, as 
involving potentiality and primordial tendencies of a 
nature too occult for any perception unaided by the 
highest degree of speculative faith. The physical micro- 
scope has opened a new creation to the scrutiny of the 
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human intellect so that " nature appears greatest in 
leasts." There may be, and some think there is, still 
another realm to conquer, where the scientific imagination 
finds the beginnings of being and birth of difference, so 
the activity of the human intellect is completing its 
cycle, and returning to metaphysics as a basis of positive 
science, after having pronounced the two to be irrecon- 
cileably antagonistic in method, matter and aim. Still 
the flights of human curiosity will not be restricted by 
the chilling fetters of positive logic "Man is the hunter 
of truth," says Plato, and even if the chase does not end 
in the discovery of truth it may serve to unveil a false- 
hood, so that progress is still made. Mr Mill is rigorous 
in his demand that all hypotheses should be required 
ultimately to submit to the test of the Method of Differ- 
ence. This would exclude all but experimental sciences 
from the range of human research. History is the world's 
memory and it cannot be consistent for the empirical 
school to discredit the reservoir of evidence which ex- 
perience of the past has amassed, and upon which their 
whole method depends. But History can never be veri- 
fied by experiment nor even by experience. History is a 
tissue of hypotheses never capable of either complete 
inductive or deductive proof. Yet, according to the 
empirics all induction and deduction rests upon such 
historical evidence. 
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Trigonometry, Elementary. By T. P. Hudson, M.A. Ss. 6d. 

Optics, Geometrical With Answers. By W. S. Aldis, M.A. 3s. 6d. 

Analytical Geometry for Schools. ByT.G.Yyvyan. 4th Edit. 48. %d. 

Greek Testament, Companion to the. By A. C. Barrett, A.M. 

5th Edition, revised. Foap. 8vo. 68. 
Book of Common Prayer, An Historical and Explanatory Treatise 

on the. By W. O. Humphry, B.D. 6th Edition. Feap. 8vo. 48. 6d. 
Miudo, Text-book of. By H. C. Banister. 11th Edit, revised. 5s, 

Concise History of. By Bev. H. G. Bonavia Hunt, B. Mus. 

Oxon. 6th Edition revised. 3*. 6d. 



ARITHMETIC AND ALGEBRA. 

See foregoing Series. 
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GEOMETRY AND EUCLID. 

Euclid. The First Two Books explained to Beginners. By C. P. 

Mason, B.A. 2nd Edition. Fcap. Svo. 28. 6d. 
The EnunoiatlonB and Figures to Euclid's Elements. By Bev. 

J. Brasae, D.D. New Edition. Fcap. Svo. Is. On Cards, in case, 58. 

Without the Figares, 6d. 
Exercises on Euclid and in Modem O-eometry. By J. McDowell, 

B.A. Crown 8vo. 3rd Edition revised. Ss. 
Geometrical Conic Sections. By H. G. Willis, M.A. 78. 6<7. 

Geometrical Conic Sections. By W. H. Besant, M.A. 4th Edit. 

4s. 6d. Solution to the Examples. 4». 
Elementary Geometrical Conic Sections. By W. H. Besant, 

M.A. [In press. 

Elementary Geometry of Conies. By C. Taylor, D.D. 4th Edit. 

8vo. 48. 6d. 

An Introduction to Ancient and Modem Geometry of Conies. 

By C. Taylor, M.A. 8to. 158. 
Solutions of Geometrical Problems, proposed at St. John^s 

College from 1830 to 1846. By T. Gkiskin, M.A. Svo. 128. 



TRIGONOMETRY. 

Trigonometry, Introduction to Plane. By Rev. T. G. Vyvyan, 

Charterhouse. 2nd Edition. Cr. 8vo. Ss. 6d. 
Elementary Trigonometry. By T. P. Hudson, M.A. Si, M, 
An Elementary Treatise on Mensuration. By B. T. Moore, 

M.A. 58. 



ANALYTICAL GEOMETRY 

AND DIFFERENTIAL CALCULUS. 
An Introduction to Analytical Plane Geometry. By W. P. 

Tumbull,M.A. Svo. 128. 

Problems on the Principles of Plane^ -Co-ordinate Geometry. 

By W. Walton, M.A. Svo. 168. 

Trilinesur Co-ordinates, and Modem Analytical Geometry of 

Two Dimensions. By W. A. Whitworth, M.A. Svo. 168. 
An Elementary Treatise on Solid Geometry. By W. S. Aldis, 

M.A. 3rd Edition revised. Cr. Svo. 68. 
Elementary Treatise on the Differential Caloulos. By M. 

O'Brien, M.A. Svo. lOs.ed. 
Elliptic Functions, Elementary Treatise on. By A. Cayley, M.A. 

Demy Svo. ISs. 

MECHANICS & NATURAL PHILOSOPHY. 

statics. Elementary. By H. Goodwin, I).D. Foap. 8m ^nd 
Edition. 3s. 

Dynamics, A Treatise on Elementary. By W. Gamett, M.A. 

3rd Edition. Crown Svo. 68. 
Dynamics. Kigid. By W. S. Aldis, M A. 4s. 
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Elementary Mechanics, FroblemB in. By >V. Walton, M.A. New 

Bdition. Grown 8to. Bs. 
Theoretical Mechanics, Problems in. By W. Walton. 2nd Edit. 

reyised and enlarged. Demy 8vo. 166, 
Hydrostatics. ByW.H.Be8ant,M.A. Fci^.Svo. 10th Edition. 4«. 
Hydromechanics, A Treatise on. By W. H. Besant, M.A., F.B.S. 

8to. 4th Bdition, revised. Part I. Hydrostatics. 5a. 
Dynamics of a Particle, A Treatise on the. By W. H. Besant, M. A. 

Optics, Geometrical. By W. S. Aldis, M'.A. Fcap. 8yo. Ss, 6(2. 
Double Refraction, A Chapter on Fresnel's Theory of. By W. S. 

Aldis, M.A 8yo. 2«. 
Heat, An Elementary Treatise on. By W. Gamett,''M.A. Crown 

8yo. 3rd Edition revised. [In the press. 

Newton's Prlncipia, The First Three Sections of, with an Appen- 
dix ; and the Ninth and Eleventh Sections. By J. H. Evans, M.A 5th 

Bdition. Edited by P. T. Main, M.A. 4s. 
Astronomy, An Introdnction to Plane. By P. T. Main, M.A. 

Fcap. 8vo. cloth. 48. 
Astronomy, Practical and Spherical. B^ B. Main, M.A. Svo. lis. 
Astronomy, Elementary Chapters on, from the 'Astronomie 

Physiqne* of Biot. By H. Goodwin, D.D. Svo. 3s. Gd. 
Pore Mathematics and Natural Philosophy, A Compendium of 

Facts and FormnlsB in. By G. R. Smalley. 2nd Edition, revised by 

J. McDoweU, M.A. Fcap. 8vo. 8s. 6d. 
Elementary Mathematical Formulse. By the Eev. T. W. Open- 

shaw. Is. 6d. 

Elementary Course of Mathematics. By H. Goodwin, D.D. 

6th Edition. Svo. 16s. 
Problems and Examples, adapted to the * Elementary Course of 

Mathematics.' 3rd Edition. Svo. 5s. 
Solutions of GkKKiwin's Collection of Problems and Examples. 

By W. W. Untt, M.A. Srd Edition, revised and enlarged. Svo. 9b. 
Mechanics of Construction. With numerous Examples. By 

S. Fenwick, F.B.A.S. Svo. 12s. 
Pure and Applied Calculation, Notes on the Principles of. By 

Rev. J. Challis, M.A Demy Svo. ISs. 
Physics, The Mathematical Principle of. By Bey. J. Challis, M.A« 

Demy Svo. Ss. 

TECHNOLOGICAL HANDBOOKS. 

Edited by H. Trueman Wood, Secretary of the 
Society of Arts. 

1. Dyeing and Tissue Printing. By W. Crookes, F.R.S. 58. 

2. Qlass Manufacture. By Henry Chance, M.A.; H.J. Powell, B.A.; 

and H. G. Harris. Ss. 6d. 

3. Cotton Manufacture. By Eiohard Marsden, Esei., of Man- 

chester. [Immediately. 

4. Telegraphs and Telephones. By W. H. Prcece, F.B.S. 

[Preparing, 
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HISTORY, TOPOGRAPHY, &c. 

Rome and the Gampagna. By E. Bum, M.A. With 85 En- 
grayings and 26 Maps and Plans. With Appendix. 4to. 81. 3s. 

Old Rome. A Handbook for Travellers. By B. Bum, M.A. 
With Maps and Plans. DemySvo. 108.6d. 

Modem Europe. By Br. T. H. Dyer. 2nd Edition, reyised and 
oontinued. StoIb. DemySro. 21. 12a. 6d. 

The History of the Kings of Rome. ByDr.T.H.Dyer. 8vo.l6«. 

The History of Pompeii: its Buildings and Antiquities. By 
T. H. Dyer. 8rd Edition, brought down to 1874. Post Svo. 7s. Sd. 

The City of Rome : its History and Monuments. 2nd Edition^ 
revised by T. H. Dyer. 5«. 

Anoient Athens: its History, Topography, and Bemains. By 
T. H. Dyer. Super-royal Svo. Cloth. 11. 5s. 

The Decline of the Roman Republic. By G.. Long. 5 vols. 
8yo. lis. eaoh. 

A History of England during the Early and 4£iddle Ages. By 
0. H. Pearson, M.A. 2nd Edition revised and enlarged. Svo. Vol. I. 
1«8. Vol. n. 148. , 

Historical Maps of England. By G. H. Pearson. Folio. 3rd 
Edition revised. Sis. 6d. 

History of England, 1800-15. By Harriet Martineau, with new 
and copious Index. 1 vol. 8s. 6d. 

History of the Thirty Years' Peace, 1815-46. By Harriet Mar- 
tineau. 4 vols. 88. 6d. eaoh. 

A Practical Synopsis of English History. By A. Bowes. 4th 
' Edition. Svo. 2s. 

Student's Tezt-Book of English and General History. By 
D. Beale. Crown Svo. 2s. 6d. 

Lives of the Queens of England. By A. Stricldand. Library 
Edition, S vols. 7s. 6d. each. Cheaper Edition, 6 vols. 5s. each. Abridged 
Edition, 1 vol. Gs. 6d. 

Eginhard's Life of Karl the Great (Charlemagne). Translated 
with Notes, by W. Ohuster, M.A., B.C.L. Crown Svo. 4s. 6d. 

Outlines of Indian History. By A. W. Hughes. Small Post 
Svo. 3s. 6d. 

The Elements of General History. By Prof. Tytler. New 
Edition, brought down to 1S74. Small Post Svo. 88. 6d. 

ATLASES. 

An Atlas of Classioal Geography. 24 Maps. By W. Hughes 
and O. Long, M.A. New Edition. Imperial Svo. 128. 6d. 

A Grammar-School Atlas of Classical Geography. Ten Maps 
selected from the above. New Edition. Imperial Svo. Ss. 

Vhrst Classioal Maps. By the Bey. J. Tate, M.A. 8rd Edition. 
Imperial Svo. 78. 6d. 

Standard Library Atlas of Classioal Geography. Lnp. 8to. 7s, 6J. 
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PHILOLOGY. 

WEBSTBR'S DICTIONARY OF THE ENGLISH LAN- 

GUAGB. With Dr. Malm's Etymology. 1 vol. 1628 pages, 3000 Illns. 
trations. 2U. With Appendices and 70 additional pages of Illastra- 
tions, 1919 pages, 31s. 6d. 
* Tkb nsT PBAOTXGAL B VOLI8H DiCTioir A.BT xxTAHT.'— <}iMire«rly Beoiew, 1873* 
Proepeotnsee, with specimen pages, post free on application. 
Richardson's Philological Dictionary of the Enj^h Language. 
Combining Explanation with B^piology, and copiously Ulastrated by 
Quotations from the beet Authorities. With a Supplement. 2 vols. 4to. 
41. 140. 6d.j half russia, 51. 15s. 6d.j russia, 61. 128. Supplement separately. 
4to. 128. 

An8n>. Bdit. without the Quotations, 158.; half russia, 208.; russia, 248. 
Supplementary English Qlossary. Containing 12,000 Words and 

Meanings occurring in Bnglish Literature, not found in any other 

Diotionaiy. By T. L. O. DaTies. Demy Byo. 168. 
Polk-Etymology. A Dictionary of Words perverted in Form or 

Meejxing by False Derivation or Mistaken Analogy. By Rev. A. S. Palmer. 

Demy Sro. 2l8. 

Brief History of the English Language. By Prof. James Hadley, 

LL.D., Yale College. Fcap. Svo. Is. 
The Elements of the English Language. By E. Adams, Ph.D. 

19thBdition. PostSyo. 4fl. 6d. 
Philological Essays. By T. H. Key, M.A., F.B.S. 8vo. 10«. 6({. 
Language, its Origin and Development By T. H. Key, M.A., 

F.B.S. Syo. 14m. 

Synonyms and Antonyms of the English Language. By Arch- 
deacon Smith. 2ndBdition. Post Sro. 58. 
Synonyms Difloriminated. By Archdeacon Smith. BemySm 16«. 
Bible English. By T. L. O. Davies. 5«. 

The Queen's Eni^h. A Manual of Idiom and Usage. By the 
late Dean Alferd 6th Edition. Fcap. 8yo. 58. 

Etymological Qlossary of nearly 2500 English Words de- 
rived from the Greek. By the Bey. B. J. Boyce. Fcap. 8yo. 38. 6d. 

A Syriao Grammar. By G. Phillips, D.D. 3rd Edition, enlarged. 
8to. 78. 6d. 

A Grammar of the Arabio Language. By Bey. W. J. Bea- 
mont, M.A. 12mo. 78. 



DIVINITY, MORAL PHILOSOPHY, &c. 

Novum Testamentum Grssoum, Teztus Stephanioi, 1550. By 
F. H. ScriTener, A.M., LL.D., D.C.L. New Edition. 16mo. 4i.6d. Also 
on Writing Paper, with Wide Margin. Half-bonnd. 128. 

By the $ame Author, 
Oodaz Bea» Cantabrlgiensis. 4to. 26s. 
A Full GoUation of the Oodex Shiaitious with the Beceived Text 

of th« Now Tertament, with Critical Introduction. 2nd Edition, reviaed. 

Foiq;). 8to. 58. 

A Plain Introduotion to the Criticism of the New Testament. 
With Forty Facsimiles from Andent Manuscripts. 3rd Edition. 8yo.l8e. 
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six Lectures on the Text of the New Testament For English 

Beaders. Grown 8yo. 68. 
The New Testament for English Readers. By the late H. Alford, 

D.D. Vol. I. Part I. Srd Edit. 128. Vol. I. Part II. 2nd Edit. 108.6d. 

Vol. II. Part 1. 2nd Edit. 168. Vol. U. Part n. 2nd Edit. 168. 

The Greek Testament By the late H. Alford, D.D. Vol 1. 6th 
Edit. 11. 8«. Vol. n. 6th Edit. 11. 4fl. Vol. IH. 5th Edit. IBs. Vol. IV. 
Part I. 4th Edit. 188. Vol. lY. Part II. 4th Edit. 148. YoL lY. 11. 128. 

Companion to the Greek Testament By A. G. Barrett, MJk. 
5th Edition, reyised. Foap. 8to. 68. 

The Book of Psalms. A New Translation, with Introdactions, &e. 
Bj the Yery Bev. J. J. Stewart Perowne, D.D. 8to. YoL 1. 5th Edition, 
1&. YoL II. 5th Edit. 168. 

Abridged for Sohools. 4th Edition. Crown 8yo. lOt. 6d. 

History of the Artloles of Beligion. By C. H. Hardwick. Srd 
Edition. PostBvo. 68. 

History of the Creeds. By J. B. Lnmby, D.D. 2nd Edition. 
Grown 8vo. 7«. 6d. 

Pearson on the Creed. Carefully printed from an early edition. 
With AnaljBiB and Index by E. Waif ord, M. A. PoetSro. 58. 

An Historioal and Explanatory Treatise on the Book of 

Common Prayer. By Bev. W. Qt. Humphry, B.D. 6th Edition, enlarged. 
Small Post 8yo. 4e. 6d. 

The New Table of Lessons Explained. By Bey. W. G. Humphry* 
B.D. Eoap. l8.6d. 

A Commentary on the Gk>spels for the Sundays and other Holy 
Days of the GhriBtian Year. By Bey. W. Denton, A.M. New Edition. 
3 vols. 8vo. 548. Sold separately. 

Commentary on the Epistles for the Sundays and other Holy 
Days of the Christian Year. By Bev. W. Denton, A.M. 2 toIb. 368. Sold 
separately. 

Comm^tary on the Aots. By Bey. W. Denton, A.M. Vol. I. 

8yo. 188. YoL II. 148. 
Notes on the Cateohism. By Et. Bey. Bishop Bany. 7th Edit. 

Foap. 28. 

Catechetioal Hints and Helps. By Bey. E. J. Boyce, M.A. 4th 
Edition, revised. Foap. 28. 6d. 

Examination Papers on Bellgious Instmotion. By Bey. E. J. 
Boyce. Sewed. Is. 6d. 

Chnroh Teaohlng for the Churoh's Children. An Exposition 
of the Oateohism. By the Bev. F. W. Harper. Sq. Foap. 2s. 

The Winton Church Cateohist. Questions and Answers on the 
Teaching of the Chnroh Cateohism. By the late Bev. J. S. B. MonaeU, 
LL.D. Srd Edition. Cloth, Ss.^ or in B^nr Parts, sewed. 

Tne Church Teacher's Manual of Christian Instrootlott^ By 

Bev. M. F. Sadler. 28th Thousand. 28. 6d. 

Short Explanation of the Epistles and Gtospels of the Chris- 
tian Year, with Questions. Boyal 32mo. 28. 6d.; calf, is. 6d. 

Butler's Analogy of Religion ; with Introduction and Index by 
Bev. Dr. Steere. New Edition. Fcap. Ss. 6d. 
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Leotores on the History of Moral Philosophy in England. By 
W. Whewell, D.D. Grown 8vo. &. 

Kent's Gommentary on International Law. By J. T. Ahdy, 

IiL.D. New and Cheap Edition. Grown 8vo. lOa. 6cL 
A Manual of the Boman GItH Law. By G. Leapingwell, LL.I>. 
8vo. 128. 



FOREIGN CLASSICS. 

A series for use in Schools^ with English NoteSt grammatical and 
explanatory, and renderings of diffictUt idiomatic expressiom. 
Fcap. Bvo. 

SchiUer's 'Wallenstein. By Dr. A. Bnchheim. Sth Edit. 6«.6(2. 
Or the Laerer and Picoolomini, 8s. 6<1. Wallenstein's Tod, 3s. 6d. 

Maid Of Orleans. By Dr. W. Wagner. Ss.Qd. 

Maria Stuart By Y. Eastner. Ss. 

Goethe's Hermann and Dorothea. By E. BeU, M.A., and 
B.WdUeL 2s. 6d. 

German Ballads, from Uhland, Goethe, and Schiller. By C. L. 

Bielefeld. 3rd Edition. Ss. 6d. 
Oharles XTT., par Voltaire. By L. Direy. 4th Edition. Bs. 6(2. 
Ayentures de T^6maque, par E6n61on. By C. J. Delille. 2nd 

Edition. 48. 6d. 

Seleot Fables of La Fontaine. By F. E. A. Gasc. 14th Edition. S«. 
Piodola, hy X.B. Samtine. By Dr.Dubnc. 13th Thousand. Is. 6d. 

Lamartine's Le Tailleur de Pierres de Saint-Point. . Edited, 
with Notes, by J. Bolelle, Senior French Master, Dulwich GoUea-e. Fcap. 
8vo. 3«. 



FRENCH CLASS-BOOKS. 

Twenty Lessons in French. With Yocabulary, giving the Pro- 
nunciation. By W. Brebner. Post 8vo. 48. 

French Grammar for Public Schools. By Bey. A. C. Clapin, M.A. ' 
Foap. 8to. 9th Edition, revised. 2s. 6d. 

French Primer. By Rev. A. C. Clapin, M.A. Fcap. 8vo. 5th Edit. * 
Is. 

Primer of French Philology. By Bev. A. 0. Clapin. Fcap. 8vo. 

2nd Edit. Is. 

Le Nouyeau Tr6sor; or, French Student's Companion. By 

M.B. 8. 16th Edition. Fcap. Bvo. 3s. 6d. 
Italian Primer. By Eev. A. C. Clapiu. Fcap. 8vo. l^f. 

F. E. A. GASC'S FRENCH COURSE. 
First French Book. Fcap. 8vo. 86th Thousand. Is, 6d. 
Second French Book. 42nd Thousand. Fcap. 8vo. 2s. 6d. 
Key to First and Second French Books. Fcap. 8vo. Ss. 6d. 
French Fables for Beginners, in Prose, with Index. 15th Thousand. 
12mo. 2s. 

Select Fables of La Fontaine. New Edition. Fcap. 8vo. Ss. 
Hlstoires Amusantes et Instructiyes. With Notes. 15th Thou. 

sand. Fcap. 8vo. 2s. 6d. 
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Praotloal Guide to Modem French Conyeraatlon. 12th Thou- 
sand. Fcap. 8to. 28. 6d. 

French Poetry for the YoTing. With Notes. 4th Edition. Fcap. 
8yo. 28. 

Materials for French Prose Composition; or, Selections from 
the best English Prose Writers. 17th Thousand. Foap. Svo. 48. 6d. 
Key, 68. 

Prosatenrs GontemporalnB. With Notes. 8yo. 7th Edition, 
revised. Ss. 

Le Petit Oompagnon ; a French Talk-Book for Little Children. 
11th Thousand. 16mo. 28. 6d. 

An Improved Modem Pocket Dictionary of the French and 
English Languages. 35th Thousand, with Additions. lOmo. Oloth. 48. 
Also in 2 vols, in neat leatherette, 5s. 

Modem French-English and English-French Dictionary. 2nd 

Editiouj revised. In 1 vol. 128. 6d. (formerly 2 vols. 26«.) 

GOMBEBT*S FRENCH DRAMA. 

Being a Selection of the best Tragedies and Comedies of Molidre, 
Baoine, Gomeille, and Voltaire. With Aivuments and Notes by A. 
Gombert. New Edition, revised by F. B. A uasc. Fcap. 8vo. Is. each ; 
sewed, 6d. Contektb. 

MoLiERE Le Misanthrope. L'Avare. Le Bourgeois Gentilhonune. Le 
Tartoffe. Le Malade Imaginaire. Les Femmes Savantes. Les Fourberies 
de Soapin. Les Pr^oieupes Ridicules. L'Eoole des Femmes. L'Bcole des 
Maris. Le MMecin maJgr^ Lui. 

Baoi^b PhMre. Esther. Athalie. Iphig^nie. Les PlaideurB. La 
Th^balde ; ou, Les Frdres Ennemis. Andromaque. Britannioua. 

P. GosKEiLLB Le Cid. Horace. Oinna. Polyeucte. 

VOLTAZBE :— Zaire. 



GERMAN CLASS-BOOKS. 

Materials for German Frose Composition. By Dr Bnchheim. 
9th Edition. Fcap. 48. 6d. Eej, 38. 

Wortfolge, or Rules and Exercises on the Order of Words in 
German Sentences. By Dr. F. Stock. Is. 6d. 

A German Grammar for Public Schools. By the Rev. A. G. 

ClapinandF. Holl Mailer. 3rd Edition. Fcap. 28. 6d. 

A German Primer, with Exercises. By Rev. A. C. Clapin. 1*, 
Kotzebuete Der Gefangene. With Notes by Dr. W. Stromberg. Ic. 



ENGLISH CLASS-BOOKS. 

A Brief History of the English Language. By Prof. Jaa. Hadley, 

LL.D., of Yale College. Fcap. 8vo. Is. 
The Elements of the English Language. By E. Adams, Ph.D. 

19th Edition. PostSvo. is. 6d. 
The Rudiments of English Grammar and Analysis. By 

E. Adams, Ph.D. 14th Thousand. Fcap. 8to. * 

A Concise System of Parsing. By L. E. Adams, B.A. Fcap. Svo. 

Is. 6d. « 
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By 0. P. Mason, Fellow of Univ. Coll. London. 

First Notions of Grammar for Toong Learners. Fcap. 8yo. 
14th Thousand. Cloth. 8d. 

First Steps in EInglish Grammar for Junior Classes. Demy 
18mo. 35th Thousand. U. 

Outlines of English Grammar lor the use of Junior Classes. 
43rd Thousand. Grown 8vo. 28. 

English Grammar, including the Principles of Grammatical 
Analysis. 26th Edition. 86th Thousand. Grown 8vo. Ss. 6d. 

A Shorter English Granunsur, with copious Exercises. 16th Thou- 
sand. Grown 8vo. . 38. 6d. 

English Grammar Practice, being the Exercises separately. 1«. 

Code Standard Grammars. Parts I. and U. 2d. each. Parts lY. 
and Y. Sd. each. 



Practical Hints on Teaching. By Bev. J. Menet, M.A. 6th Edit. 

revised. Grovm 8yo. cloth, 28. 6d. ; paper, 2s. 
How to Earn the Merit Grant. A Manual of School Manage- 
ment. By H. Major, B.A., B.Sc. 2nd Edit, revised. Part I. Infant 
School, 38. Part II. 4s. Complete, 68. 

Test Lessons in Dictation. 2nd Edition. Paper cover, Is. 6(2. 

Questions for Examinations in English Literature. By Bev. 

W. W. Skeat, Prof, of Anglo-Saxon at Cambridge University. 28. 6d. 
Drawhag Copies. By P. H. Delamotte. Oblong 8vo. 12*. Sold 

also in parts at Is. each. 
Poetry for the Schoolroom. New Edition. Fcap. Svo. Is. 6d. 

Geographical Text-Book ; a Practical Geography. By M. E. S. 
12mo. 28. 

The Blank M«^8 done np separately, 4to. 28. ooloBred. 
Loudon's (Mrs.) Entertaining Naturalist. New Edition. BcTised 

by W. S. Dallas, F.L.S. 5s. 
Handbook of Botany. New Edition, greatly enlarged by 

D. Wooster. Fcap. 28. 6d. 
The Botanist's Pocket-Book. With a copious Index. By W. B. 

Hayward. 4th Edit, revised. Grown Svo. cloth limp. 48. 6d. 
Experimental Chemistry, founded on the Work of Dr. Stockhardt. 

By C. W. Heaton. Post Svo. 6s. 
Double Entry Elucidated. By B. W. Foster. 12th Edit. 4ta 

38. 6d. 

A New Manual of Book-keeping. By P. Crellin, Accountant. 

Orown Svo. 3a. 6d. 



Pioture Sohool-Books. In Simple Language, with numerous 
* IllnstrationB. Boyal 16mo. 
School Primer. 6d.— School Reader. By J. Tilleard. Is.— Poetry Book 
for Schools. Is.— The Life of Joseph. Is.— The Scripture Parables. By the 
Her. J. E. Clarke. U— The Scripture Miracles. By the Rev. J. E. Clarke. 
l8.^The New Testament History. By the Rev. J. G. Wood, M.A. Is.— The 
Old Testament History. By the Bev. J. G. Wood, M.A. Is.— The Story o£ 
Banyan's Pilgrim's Prof^ress. Is.— The Life of Christopher Colnmbns. By 
Sarah Crompton. Is.— The Life of Martin Luther. By Sarah Grompton. U. 
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BOOKS FOR YOUNG READERS. 

A Series of Reading Boohs designed to facilitate the acquisition of the power 
of Reading by very young Children. In 8 vols, limp cloth, 8d. each. 

The Cat and the Hen. Sam and his Dog Bed-leg. ^ 

Bob and Tom Lee. A Wreck. f 
The New-bom Lamb. The Rosewood Box. Poor f 

Fan. Sheep Dog. J 
The Story of Three Monkeys. 
Story of a Cat. Told by Herself. 
The Blind Boy. The Mute Qirl. A New Tale of 

Babes in a Wood., 
The Dey and the Knight. The New Bank Note 

The Royal Visit. A Kinor's Walk on a Winter's Day. 
Queen Bee and Busy Bee. 
Gull's Crag. 

A First Book of O-eography. By the Eev. C. A. Johns. 

ninstrated. Double size, Is. > 
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BELL'S READING-BOOKS. 

FOB SCHOOLS AND PABOOHIAL LIBBABIES. 

The popnlari^y of the ' Books for Young Beaders ' is a anffloient proof that 
teachers and pupils alike approve of the use of interesting stories, m place of 
the dry combination of letters and syllables, of which elementary readincf- books 
prenerally consist. The Publishers have therefore thought it advisable to extend 
the application of this principle to books adapted for more advanced readers. 
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Now Ready. 



Is, 



Strongly bound, 
Grimm's German Tales. (Selected.) Is, 
Andersen's Danish Tales. (Selected.) Is. 
Great Englishmen. Short Lives for Young Children. 

Friends in Fur and Feathers. By Owynfrj'h. Is. 
Parables firom Nature. (Selected.) By Mrs. Gatty. 
Gatty's I4ght of Truth, and other Parables. Is, 
Great Englishwomen. Short Lives, Is. 
Lamb's Tales from Shakespeare. (Selected.) Is. 
Edgeworth's Tales. A Selection. 1^. 
Gulliver's Travels. (Abridged.) la. 
Marie : Glimpses of Life in France. By A, B. Ellis. Is, 
Masterman Ready. By Gapt. Marzyat. (Abgd.) Is. 

Robinson Crusoe. Is, 

The Vicar of Wakefield. Abridged. Is, 

Settlers in Canada. By Oapt. Marryat. (Abdg.) Is. 

Poetry for Boys. By D. Munro. Is. 

Southey's Life of Nelson. (Abridged.) Is. * 

Life of the Duke of Wellington, wiUi Maps and Plans. Is. 

The Romance of the Coast. By J. Runciman. Is. 
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